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ABSTRACT 


The  purpose  of  this  thesis  is  to  present  different  economic  analysis  techniques  available  for 
evaluating  costs  and  benefits  associated  with  the  procurement  of  Information  Systems.  The  diesis 
will  address  each  of  these  techniques  in  detail  and  develop  a  problem  set  supporting  this  discussion. 
The  standard  set  will  be  used  to  perform  a  fimctional  test  of  PC  Ecoqiack,  a  decision  suf^rt 
system  (DSS)  currently  fielded  by  the  Army  Corps  of  Engineers.  DSS  output  will  be  evaluated  to 
determine  the  accuracy  and  examine  the  portability  of  this  software  application  to  support  fimctional 
economic  analysis  methodology  as  contained  in  DoD  Directive  8000. 1 .  Results  will  be  analyzed 
to  determine  conditions  of  mutual  support,  conflict  and  consistency. 
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I .  ZNTRODUCTIOII 


A.  ZHTRODUCTZON 

Garrison  (1991)  states  that  management  science  has 
developed  numerous  technic[ues  which  support  resource 
allocation  for  capital  investments.  From  these  techniques 
Haga  and  Lang  (1992)  refined  seven  management  tools  which 
support  Functional  Economic  Analysis.  These  management 
techniques  relate  to  specific  characteristics  corresponding  to 
capital  investments  in  information  technology  (IT) . 

Walker  (1991)  wrote  that  IT  related  investments  have  grown 
dramatically  in  the  DoD  over  the  last  10  years.  This  view  is 
generally  accepted  within  the  IT  community  and  is  expected  to 
continue.  Straussman  (1985)  wrote  that  33.4%  of  the  U.S. 
private  sector  capital  investments  were  for  computer 
equipment.  He  projected  that  this  trend  would  continue 
through  the  1990' s  and  eventually  70%  of  total  U.S.  GNP  would 
be  consumed  for  these  purposes.  To  keep  pace  with  this  trend 
and  promote  prudent  resource  allocation,  Parker  and  Bensen 
(1988)  theorize  that  business  performance  and  information 
technology  must  be  linked.  Only  through  this  union  can  the 
benefits  and  values  that  these  investments  bring  to  the 
organization  be  considered. 
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B.  NEXT  IS  IT  NORTH? 

By  their  veiry  nature,  capital  investments  are  future 
oriented.  Quirin  and  Winginton  (1981)  describe  capital 
investments,  particularly  in  technology,  as  strategic 
decisions  which  are  expected  to  return  future  benefit.  Parker 
and  Benson  (1988)  point  out  that  value  is  based  on  inproved 
business  performance  and  cost  is  based  on  total  organization 
outlay.  These  two  factors  considered  together  define  the  true 
economic  impact  of  IT:  the  value  the  investment  brings  to  the 
business  less  the  cost  of  this  investment. 

C.  FUNCTIONAL  ECONOMIC  ANALYSIS 

In  response  to  changes  in  U.S.  security  interests,  the 
military  threat  assessment,  and  reduction  in  the  DoD,  process 
reviews  were  initiated  to  identify  cost  savings  wherever 
possible.  Part  of  this  review  called  for  a  methodology  to 
determine  costs  and  benefits.  Particular  scrutiny  was 
directed  to  IT  capital  investments  and  business  improvements. 
This  process,  established  in  DoD  directive  8000.1,  is  called 
Functional  Economic  Analysis  (FEA) ,  Straussman  (1992)  wrote 
in  the  forward  of  the  FEA  guidebook, 

FEA  is  an  evolving  methodology _ that  will  change  as 

new  techniques  and  tools  are  developed  ...  in  applying  the 
methodology. 

The  FEA  guidebook  says  the  goal  of  FEA  is  to  support 
functional  process  improvement  which  identifies,  evaluates, 
and  implements  improvements  with  the  DoD.  These  steps  are 
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undertaken  to  facilitate  cost-effective  improvements  to  help 
DoD  meet  budget  reduction  targets  estcdjlished  by  Defense 
Management  Review  (DMR) 

D.  OBJECTIVE  AMD  SCOPE 

The  objective  of  this  thesis  is  to  examine  capital 
investment  decisions  using  the  Functional  Economic  Analysis 
tools.  These  tools  should  support  the  decision  making  process 
and  help  quantify  values  and  costs  associated  with  IT 
investments . 

Costs  will  be  reviewed  by  describing  seven  analysis 
techniques  contained  in  the  Haga  and  Lang  text.  Criteria  will 
be  examined  for  selecting  the  appropriate  analysis  tool  to 
evaluate  IT  investments.  A  problem  set  will  be  developed  for 
each  analysis  technique.  Each  of  these  problems  will  be 
solved  manually  and  presented  within  the  text. 


ZI.  TEE  TIME  VALUE  OF  MONEY 


A.  BACKGROUND 


By  its  very  nature,  financial  decision  making  involves 
behavior  which  implies  the  existence  of  a  goal  or  set  of 
goals.  At  the  heart  of  this  decision  making  process  is  the 
time  value  of  money.  From  the  standpoint  of  capital 
investment,  a  dollar  received  tomorrow  is  not  equivalent  to  a 
dollar  today.  As  a  result,  capital  investment  decisions 
compare  present  outlays  against  future  benefits. 

An  intelligent  investment  decision  requires  comparing 
economic  alternatives.  These  alternatives  must  account  for 
the  fact  that  money  can  earn  a  positive  return.  This 
principle  makes  time  important  in  capital  investment 
decisions . 

Interest  is  fundamental  in  evaluating  capital  investments . 
It  can  be  considered  from  two  view  points.  If  interest  is 
paid,  it  is  considered  a  cost.  Conversely,  if  interest  is 
received  it  is  considered  a  return.  Since  money  can  earn  a 
return  over  time,  interest  rates  express  the  time  value  of 
money.  There  are  two  terms  used  almost  synonymously  when 
discussing  the  future  value  of  money:  interest  and  interest 
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rate.  Interest  is  expressed  in  dollars  and  represents  the 
money  paid  or  received  over  time.  The  interest  rate  is  a 
percentage  which  expresses  the  fraction  of  cost  or  return  on 
the  principal  over  time. 

B.  SIMPLE  INTEREST 

When  interest  is  paid  only  on  the  principal,  it  is 
referred  to  as  simple  interest.  Simple  interest  is  computed 
by  the  following  expression. 

I=P*n*i  Equation  2-1 

Where  P=Principal,  n=number  of  interest  periods,  and 
i=interest  rate. 

The  simple  annual  interest  on  $100  principal  at  10% 
interest  for  one  period  is  calculated  in  Example  2-1. 

$100’«1*0 .1=$10  Example  2-1 

The  future  benefit  of  interest  is  the  sum  of  principal 
plus  simple  interest  accxomulated  over  a  period  of  time. 


FV=P+I 
PV=P+  {P*n*i) 

FV=P(l+n*i)  Equation  2-2 


5 


C.  COMPOUMD  IIITBRBST 

Simple  interest  explains  the  concept  of  present  value,  and 
the  function  of  interest  over  time.  Single  interest  is  not 
used  with  relative  frequency  in  business  decisions.  Confound 
interest  is  commonly  used  to  calculate  interest  upon  the 
unpaid  balance  of  principal  over  time.  This  is  acconplished 
by  adding  unpaid  interest  to  principal  at  the  end  of  a  period, 
before  calculating  the  total  interest  due  upon  this  balance. 
To  account  for  this  future  value  the  compound  interest  formula 
is  used. 

FV=P (l+i)”  Equation  2-3 

This  formula  states  that  the  future  value  of  money  is 
equal  to  the  principal  multiplied  by  the  sum  of  one  plus  the 
interest  rate  raised  to  the  number  of  periods  (n  years) .  For 
example,  the  future  value  of  $100.00  invested  at  10%  for  two 
years  is  calculated  as: 

J!V=$100  {1  +  .1)2=$121  Example  2-2 

To  further  demonstrate  the  principle  of  compound  interest 
consider  what  occurs  when  $10,000  is  borrowed  at  15%  interest 
and  no  principal  is  paid  during  the  first  year.  $11,500  is 
due  at  the  end  of  the  first  year  using  simple  interest 
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(Computed  as  $10,000  principal  plus  $1,500  interest.)  If  this 
balance  of  $11,500  is  carried  for  a  second  year  an  additional 
15%  interest  would  be  due  on  the  total  unpaid  balance  from 
year  one  (principal  +  interest) . 

This  would  result  in  the  following  equation: 

FV=P*(l*i)*[i(P*(l*i)]  Equation  2-4 


this  would  be  simplified  algebraically  to: 

=P* (1+i) * (1+i)  or 

fV=P<f  (1+i)  2 

In  the  excunple  $10,000  at  15%  interest  over  a  2  year 
period  would  be  worth: 

FV=P* (1+i) 2 
FV=$10,000* (1+.15)2 

$13,225.00 

This  compound  interest  formula  can  be  used  for  longer 
periods  of  time.  The  previous  formula  is  modified  so  that 
the  e^qjonent  (n)  in  Equation  2-3  is  equal  to  the  number  of 
years  that  interest  is  to  be  accumulated. 

Exazr^le:  Suppose  that  $1,500  is  borrowed  for  5  years  at 
10%  interest.  What  will  be  the  amount  due  if  no  payment  is 
made  until  the  end  of  the  fifth  year? 

FV=P(l+i)“* 

$1,500* (1+0.1)®= 
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$1,500* (1.61051) = 


$2,416 

D.  PRESENT  VALUE 

From  the  calculation  of  the  Future  Value  of  money,  we  can 
determine  the  present  value  formula.  This  derivation  of  the 
compound  interest  formula  will  adjust  a  sum  of  capital  at  a 
future  time  and  adjust  it  to  present  value.  The  present  value 
(PV)  formula  is  : 


(I+IC)®  Equation  2-4 

This  formula  can  be  read  as  the  present  value  (PV)  of 
future  value  dollars  at  the  end  of  (n)  years  when  the  interest 
rate  is  K.  This  is  used  to  discount  future  values  to  the 
present.  This  tool  can  be  extremely  useful  in  mcdcing  capital 
investment  decisions,  because  time  affects  the  value  of  money. 

The  concept  of  interest  is  used  to  show  the  future  value 
of  money  over  time  in  relation  to  an  expected  rate  of  return. 
However,  this  concept  of  future  value  is  predicated  upon  the 
possibility  of  uncertainty.  While  loaning  money  at  10%  may 
seem  a  safe  proposition,  it  could  prove  disastrous  if 
inflation  was  15%  over  that  period  of  time.  Considering  both 
the  time  value  of  money  and  uncertainty,  it  is  generally 
accepted  that  possessing  money  today  is  better  than  money  in 
the  future.  If  presented  with  the  alternative  of  receiving 
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money  now  or  the  same  amount  of  money  two  years  from  now, 
economically  it  is  more  advantageous  to  receive  the  money  now. 
Stevens  (1979)  calls  this  the  "bird  in  the  hand"  principle. 
This  principal  addresses  both  the  time  value  of  money  and  the 
degree  of  uncertainty  associated  with  the  transaction.  By 
receiving  the  funds  now  the  capital  can  be  invested  to  provide 
a  higher  sum  of  money  in  the  future. 

The  Federal  Government  has  outlined  procedures  for 
evaluating  capital  investments  in  Office  Management  Budget 
(0MB)  Circular  A- 94  and  DoD  Instruction  7041.3.  These 
regulations  are  employed  in  evaluating  time  distributed  costs 
and  benefits.  The  recent  revision  to  0MB  circular  A-94,  dated 
29  Oct  1992  specifies  that  a  discount  rate  from  4%  to  7% 
should  be  used  to  evaluate  capital  investments.  The  former 
version  of  this  directive  called  for  a  discount  rate  of  10%. 
To  illustrate  the  effects  of  this  change  both  7%  and  10% 
discount  rates  are  provided  in  Appendix  A.  All  exanple 
problems  are  solved  using  a  7%  discount  rate  in  Appendix  C. 

There  are  three  discounting  conventions  that  are  used  to 
measure  dicounting  factors,  they  are:  Beginning  of  the  Year 
(BOY) ,  Middle  of  the  Year  (MOY)  and  End  of  the  Year  (EOY) . 
Consider  a  $100  payment.  If  the  interest  payment  is  made  on 
the  first  day  of  the  year,  we  receive  the  payment  one  year 
earlier  than  the  interest  occurs.  This  discount  strategy  is 
an  exanple  of  the  BOY  discounting  convention.  The  BOY 
discounting  formula  is  displayed  in  Equation  2-5 (a). 
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Equation  2-5 (a) 


BOr= 


1 

(1-^i) 


If  the  interest  payment  were  received  at  the  end  of  the 
year,  the  interest  due  would  be  accumulated  for  the  entire 
year.  This  represents  the  EOY  discounting  convention.  The 
formula  for  EOY  is  shovm  in  Equation  2-5 (b). 

BOY= - - —  Equation  2-5  (b) 

(1+i)” 


The  current  0MB  circular  states  that  "when  costs  and  returns 
occur  in  a  steady  stream"  applying  a  mid-year  discount  factor 
may  be  more  appropriate.  Within  the  Department  of  Defense, 
funds  appropriated  by  Congress  are  apportioned  in  a  "steady 
stream"  and  expenditures  for  capital  investment  are  realized 
as  services  or  goods  are  received.  Therefore,  the  middle  of 
the  year  convention  is  used  by  agencies  within  DoD. 

According  to  the  0MB  circular,  the  discount  tables 
presented  in  Appendix  A  &  B  are  adjusted  to  the  mid  year 
convention  by  conputing  the  discount  actor  by  using  Equation 
2-5(c)  . 

(l.i)V..5)  Equation  2-5(0 
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For  example  the  present  value  cost  for  $l  in  year  one  at 


10%  used  mid-year  conversion  is; 


MOY^ 


1 

(l  +  .l) 


»0.954 


Example  2-3 


The  mid  year  convention  is  used  instead  of  the  beginning 
of  the  year  or  end  of  the  year  factors  because: 


•  After  the  initial  investment  cost,  most  annual  costs  and 
benefits  associated  with  a  project  do  not  occur  at  a 
single  time.  These  costs  occur  uniformly  throughout  the 
year,  emd  for  capital  budgeting  purposes  the  annual  lunqp 
sum  payment  or  mid-year  conversion  will  approximate  these 
costs . 

•  The  exact  time  and  occurrence  of  costs  and  benefits  may 
involve  a  certain  degree  of  uncertainty.  In  the  absence 
of  perfect  information,  costs  could  occur  randomly 
throughout  the  year,  and  therefore  average  factors  would 
apply  for  explaining  these  occurrences.  Tkdditionally 
because  these  values  would  involve  random  occurrence  the 
mean  or  average  would  discount  resulting  errors. 


The  appropriate  mid-year  conversion  discount  factors  to  be 
used  within  DoD  are  included  in  Appendix  A.  The  remainder  of 
this  paper  assumes  a  10%  discount  factor. 
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III.  NBT  PBSSBMT  VALUB  TBCBHIQUB 


A.  BACKORODHD 

The  Present  Value  method  evaluates  the  desircOsility  of  a 
capital  investment  and  considers  the  time  value  of  money.  The 
benefit  of  this  investment  can  be  considered  two  ways.  The 
merit  of  an  investment  decision  may  be  evaluated  based  on  the 
present  utility,  or  on  it's  future  benefit.  In  either  case 
three  underlying  conditions  must  apply  to  each  alternative. 

1.  Equal  economic  lives. 

2.  Equal  non-monetary  benefits  from  each  alternative. 

3.  The  economic  lives  must  be  determined. 

B.  CALCULATION  OF  NBT  PRBSBNT  VALUB 

Once  each  of  these  conditions  are  met,  the  net  present 
value  technique  is  appropriate  for  comparing  alternatives.  In 
performing  this  analysis,  all  costs  emd  revenues  associated 
with  an  alternative  are  accumulated  and  are  programmed  over 
time.  This  analysis  uses  the  current  year  as  the  date  to 
compare  alternatives.  The  preferred  option  has  the  highest 
present  value.  Alternatively,  if  the  investment  does  not 
directly  generate  revenues,  as  with  most  information 
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technology  investments,  the  investments  costs  over  time  are 
discounted  to  their  present  value.  In  this  case,  the 
preferred  option  has  the  lowest  present  value  and  is  often 
called  the  least  cost  alternative.  This  discussion  will 
consider  this  later  class  of  investments. 

The  analysis  is  accomplished  by  estimating  total  cost, 
both  recurring  and  nonrecurring,  for  each  year  over  the 
project's  economic  life.  Each  annual  total  cost  is  then 
multiplied  by  the  discount  factor  for  that  year,  as  contained 
in  Appendix  A.  The  product  of  the  total  annual  cost  times  the 
discount  factor  equals  the  annual  discount  cost.  The  product 
of  each  annual  discounted  cost  is  then  siimmed  to  determine  the 
present  value. 


The  Figure  3-1  is  a  common  discount  tadjle  format. 


Year 

0  1 

2 

3 

n 

Outlay 

(A)  (B) 

(C) 

(D) 

(xj 

PV  Factor 

1.0  .954 

.867 

.788 

(y) 

Present  Value 

(A*1.0)  (B*.954) 

(C*.867) 

(D*.788) 

{x*y) 

Total  Cost 

SUM  OF 

EACH  YEAR'S  PRESENT 

VALUE 

Figure  3-1  Common  Discount  Table  Format 


To  excunine  the  present  value  technique,  several 
illustrations  will  be  considered.  For  the  first  analysis, 
assvime  that  the  current  information  system  is  unaccepted)le  and 
must  be  replaced.  Management  is  considering  two  competing 
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systems.  The  economic  life  of  each  system  is  five  years.  The 
first  alternative  has  an  optional  maintenance  contract.  The 
terms  of  the  maintenance  agreement  spread  the  cost  over  each 
of  the  out -years,  but  reduces  the  initial  outlay.  Alternative 
two  is  a  similar  system  that  offers  a  maintenance  agreement 
which  is  included  in  the  purchase  price.  Annual  fees  are 
included  in  both  contracts  over  the  out -years  to  provide  for 
software  updates  and  periodic  hardware  maintenance.  In  each 
of  the  alternatives,  the  majority  of  the  planned  expenditures 
will  occur  at  the  beginning  of  the  system's  economic  life.  As 
a  result  of  the  up  front  cost  distribution,  both  of  the 
options  are  termed  "front  loaded"  capital  investments.  A 
svimmary  of  each  alternative  is  provided  in  Figures  3-2,  3-3, 
and  3-4, 


Cost  Factors 

Alternative  1 

Alternative  2 

Economic  Life 
Procurement  Cost 
Maintenance  cost 

5  years 
$20,000 

$3,000  per  year 

5  years 
$25,000 

$1,000  per  year 

Figure  3-2  Summary  of  Example  1  Alternatives 


To  decide  which  of  these  two  alternatives  is  preferable, 
management  will  discount  the  cost  of  each  alternative  to  its 
present  value.  For  this  and  all  subsequent  analysis  we  will 
use  a  10%  interest  rate. 
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The  present  value  technique  involves  discounting  the 
annual  costs  of  each  competing  option  to  the  present  value. 
The  alternative  with  the  lowest  discounted  cost  is  preferred. 

Figure  3-3  provides  the  economic  amalysis  for  the  first 
alternative. 


Alt«rnativ« 

Year 

1: 

0 

1 

2 

3 

4 

5 

Outlay 

$20,000 

$3,000 

$3,000 

$3,000 

$3,000 

$3,000 

PV  Factor 

1.0 

.954 

.867 

.788 

.717 

.652 

PV 

$20,000 

$2,862 

$2,601 

$2,364 

$2,151 

$1,956 

Total  Cost 

$31,934 

Figure  3-3  Net  Present  Value  Alternative  1 


The  initial  cost  of  purchasing  the  first  system  is 
$20,000.  Tliis  payment  is  made  at  the  beginning  of  the  current 
year.  Maintenance  costs  are  paid  annually  over  the  assets 
anticipated  useful  life.  The  actual  out  year  maintenance 
costs  are  adjusted  to  consider  them  in  present  value.  A 
standard  10%  discount  factor  is  applied  and  the  corresponding 
discount  factor  is  included  in  the  present  value  colvimn  of 
Figure  3-3.  Each  year's  outlay  is  then  multiplied  by  its 
corresponding  present  value  factor  and  the  product  is  the 
adjusted  present  value.  The  adjusted  present  values  for  each 
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year  are  summed  to  arrive  at  the  total  present  value  of 
$31,934  for  alternative  one. 


Altanuitlva 

2: 

Year 

0 

1 

2 

3 

4 

5 

Outlay 

$25,000 

$1,000 

$1,000 

$1,000 

$1,000 

$1,000 

PV  Factor 

1.0 

.954 

.667 

.788 

.717 

.652 

PV 

Total  Cost 

$25,000 

$954 

$867 

$788 

$717 

$652 

$28,978 

Figure  3-4  Net  Present  Value  Alternative  2 


The  calculations  for  Alternative  2  are  determined  as 
previously  described  and  Figure  3-4  provides  the  economic 
analysis  for  the  second  alternative.  Alternative  2  has  a 
total  present  value  cost  of  $28,978.  Management  would  then 
con^are  the  present  value  costs  of  each  alternative.  If  the 
decision  for  acquisition  was  made  solely  on  cost  data,  then 
Alternative  2  with  its  lower  cost  would  be  preferred. 

Often  competing  alternatives  are  not  front  loaded.  An 
example  would  be  when  a  firm  considers  leasing  instead  of 
buying.  In  this  example  each  system  will  be  leased  and 
purchased  at  the  end  of  their  lease.  This  illustration 
demonstrates  how  the  present  value  is  affected  when  the  bulk 
of  the  expenditures  are  at  the  end  of  the  economic  life. 

The  lease  options  (Alternatives  3  and  4)  assume  that  the 
initial  payments  of  the  alternatives  are  not  due  until  the 
final  periods  of  their  economic  lives.  In  each  case,  there  is 
an  up  front  payment  equal  to  one  fifth  of  the  system  cost  plus 
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the  annual  maintenance  cost . 


The  annual  maintenance 


expenditure  for  years  2  through  4  are  equally  distributed,  as 
before.  The  bulk  of  the  costs  are  incurred  in  year  five  with 
the  lease  payoff  or  residual.  Figure  3-5  represents  the 
present  value  calculations  for  the  lease  options. 


Altarnatlv*  3: 


Year 

0 

1 

2 

3 

4 

5 

Outlay 

$7,000 

$3,000 

$3,000 

$3,000 

$3,000 

$20,000 

PV  Factor 

1.0 

.954 

.867 

.788 

.717 

.652 

PV 

Total  Cost 

$7,000 

$2,862 

$2,601 

$2,364 

$2,151 

$13,040 

$30,018 

Alternative 

1  4: 

Year 

0 

1 

2 

3 

4 

5 

Outlay 

$6,000 

$1,000 

$1,000 

$1,000 

$1,000 

$25,000 

PV  Factor 

1.0 

.954 

.867 

.788 

.717 

.652 

PV 

$6,000 

$954 

$867 

$788 

$717 

$16,300 

Total  Cost  $25,626 


Figure  3-5  Net  Present  Values  for  Lease  Options 


Based  on  economic  analysis  Alternative  4  is  the  least  cost 
option  and  would  be  preferred. 

A  comparison  between  the  front  (Alternatives  1  and  2)  and 
rear  load  (Alternatives  3  and  4)  options  demonstrates  the  cost 
impact  of  the  different  funding  strategies.  The  leasing 
alternatives  have  lower  total  present  value  costs  than  the 
buying  options.  This  results  from  shifting  the  preponderance 
of  the  commitments  to  the  end  of  the  economic  lives.  Of 
course,  the  benefit  of  back  loading  an  investment  decreases 
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with  the  discount  rate.  The  front  loaded  option  may  be  more 
attractive  if  the  discount  rate  is  low  enough.  For  example, 
alternative  2  would  become  the  least  cost  alternative  if  the 
discount  rate  is  less  than  5.33%,  a  value  with  in  0MB' s 
guidelines. 

A  naive  comparison  of  Alternative  1  and  Alternative  4 
would  convey  that  over  the  5  year  period  $35,000  of  un¬ 
discounted  capital  would  be  invested  on  each  proposal .  This 
unadjusted  investment  would  not  account  for  the  time  value  of 
money  related  to  front  or  rear-loaded  funding  profiles.  By 
recognizing  that  capital  value  is  adversely  influenced  by  time 
the  Net  Present  Value  method  reveals  that  the  present  value  of 
Alternative  l  is  $6300  more  than  Alternative  4  over  the 
system's  economic  life. 

Using  the  net  present  value  technique  a  more  thorough 
analysis  of  the  alternatives  is  possible.  By  assigning 
relative  weights  to  the  cash  flow  determines  the  true  cost  of 
proposals  over  their  economic  life. 

Back- loading,  or  shifting  the  preponderence  of  expenses  to 
the  end  of  an  alternatives  economic  life  will  lower  present 
value  cost  at  sufficiently  high  discount  rates.  Back- loaded 
investments  are  generally  more  sensitive  to  discounting, 
because  the  Present  Value  factor  decreases  over  time. 

In  Alternative  4,  the  least  cost  option,  71%  of  its  total 
capital  investment  is  incurred  during  the  last  year  of  the 
systems  economic  life.  If  $16,300  is  invested  today  at  10% 
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interest,  it  will  grow  to  the  required  $25,000  by  the  fifth 
year.  If  the  activity  has  alternative  investment  that  earn  at 
least  a  10%  rate  of  return,  it  would  be  profitcdsle  to  back- 
load  this  project  and  use  its  current  funds  in  the  alternative 
investment . 

The  previous  exan^les  demonstrate  how  the  net  present 
value  analysis  can  be  used  to  determine  a  project's 
desirability.  It  accounts  for  the  flow  of  capital  with 
respect  to  time  and  looks  at  capital  distribution  over 
economic  life.  A  strength  of  this  technique  is  that  it  can 
determine  the  preferred  option  from  alternatives  having 
different  cash  flow  distribution.  A  limitation  of  this 
technique  is  that  costs  or  benefits  must  be  expressed  in 
dollar  values.  It  has  no  mechanism  to  analyze  non-monetary 
benefits  associated  with  alternatives. 

C.  SUMMARY 

The  net  present  value  technique  is  an  effective  decision 
making  tool  to  evaluate  monetary  cash  flow  and  distribution. 
It  accounts  for  the  time  value  of  money  and  converts  expenses 
over  useful  life  to  present  financial  cost.  This  technique 
should  be  used  in  conjunction  with  other  analysis  methods 
which  examine  potential  non-monetary  benefits  to  provide  a 
con^lete  project  analysis. 
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IV.  UNIPOKN  AMNnAL  COST 


A.  BACKGROOMD 

The  Net  Present  Value  technique  is  an  acceptcUole  analysis 
method  if  both  alternatives  have  equal  economic  lives. 
However,  this  pre-condition  doesn't  exist  for  all  capital 
investments.  According  to  Stevens  (1979),  the  most  inclusive 
approach  to  comparing  costs  for  projects  with  unequal  lives  is 
to  generate  the  annual  adjusted  cost  of  each  alternative. 

The  Uniform  Annual  Cost  (UAC)  technique  takes  alternatives 
with  different  service  lives  and  puts  them  on  a  level  playing 
field.  UAC  calculates  each  alternative's  life  cycle  cost  as 
an  annual  average  expenditure.  This  is  accomplished  by 
computing  the  cumulative  present  value  for  each  alternative 
and  then  dividing  by  a  cummulative  discount  factor  that 
corresponds  to  the  investments  economic  life.  The  alternative 
with  the  lowest  annual  cost  would  be  economically  the  most 
desircd)le. 

Haga  and  Lang  (1992)  assert  that  the  following  assumptions 
should  be  applied  when  using  the  Uniform  Annual  Cost  method: 

1.  All  alternatives  evaluated  must  posses  the  Scune 
requirements  specifications. 

2.  The  economic  life  is  the  limiting  factor  associated  with 
each  alternative.  The  basic  requirements  extend  beyond 
the  economic  life  and  technology  plays  r.o  significant 
role  in  the  consideration. 
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3.  Each  alternative  is  assximed  to  provide  the  same  or 
equivalent  benefit  each  year.  This  assunption  maintains 
t^t  the  same  productivity  potential  exists  over  the 
expected  economic  life. 

4.  Only  uniform  recurring  costs  are  considered. 

5.  Each  alternative's  cash  flow  pattern  will  continue 
indefinitely. 

6.  The  annual  cost  of  one  alternative  exceeds  that  of  the 
other  alternative. 

B.  CALCULATION  OF  UNIFOKM  ANNUAL  COST 

The  UAC  is  calculated  by  determining  the  present  value 
cost  of  each  alternative.  The  present  value  is  calculated  as 
detailed  in  the  previous  chapter.  The  present  value  is  then 
divided  by  the  cximulative  discount  factor  corresponding  to  the 
alternative's  economic  life.  Appendix  A  provides  the 
cximulative  discount  factor  for  different  interest  rates  and 
service  lifes.  The  mathematic  formula  for  the  UAC  can  be 
expressed  as: 

PV 

UAC=—  Equation  4-1 


Where  PV  represents  total  present  value  and  Bn  equals  the 
cxamulative  uniform  discount  factor  for  the  year  "n"  (n* 
service  life  in  years) . 

Because  the  formula  uses  the  cumulative  uniform  discount 
factor  in  the  denominator  (Bjj)  it  acknowledges  the  time  value 
of  money.  Dividing  by  the  economic  life  would  result  in  a 
"mean  cost"  and  provide  misleading  information  upon  which  to 
base  an  economic  decision.  For  example,  say  that  you  were 
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evaluating  a  small  network  which  would  have  a  five  year 
service  life  and  had  a  procurement  cost  of  $30,000.00.  By 
using  UAC  you  would  determine  that  the  network  would  cost  you 
$7,543.38  annually. 


C«C-^.i20^.$7,534 


B 


3.9804 


Exanqple  4~1 


The  annual  mean  approach  is  inappropriate  because  it  does 
not  express  the  time  value  of  money.  This  is  important  for 
cash  flows  over  time.  The  UAC  calculations  indicates  that  if 
you  put  $30,000  in  the  bank  this  year  and  earn  a  10%  interest 
rate,  you  could  withdrawal  approximately  $7,500  per  year  for 
each  of  the  next  5  years.  After  the  fifth  withdrawal,  the 
account  balance  would  be  zero. 
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ALTERNATIVE  A 

ALTERNATIVE  B 

INITIAL  COST 

$325,000 

$350,000 

ANNUAL  COST 

1 

$35,000 

$25,000 

2 

$35,000 

$25,000 

3 

$35,000 

$25,000 

4 

$45,000 

$25,000 

5 

$40,000 

SSQi.flOO 

6 

$35,000 

7 

$35,000 

8 

S60.000 

SERVICE  LIFE 

8  YEARS 

5  YEARS 

FIGURE  4-1  Uniform  Annual  Cost  Alternatives  A  &  B 


f  To  see  how  UAC  ranks  alternatives  with  different  economic 

lives,  consider  the  following  example.  As  the  Information 
Systems  Manager  for  an  activity,  you  have  been  tasked  with 
installing  a  new  command-wide  network.  You  have  narrowed  the 
possibilities  to  two  equally  effective  alternatives  and  are 
considering  the  information  contained  in  Figure  4-1.  You  want 
to  determine  which  would  be  the  most  economical  over  its 
service  life. 

The  first  step  in  calculating  the  UAC  would  be  to  compute 
the  NPV  for  each  alternative. 

Conqparing  the  initial  values  form  Alternatives  A  and  B  it 
would  appear  that  Alternative  B  is  the  most  favorable. 
Alternative  B  has  a  total  present  value  of  $465,750.00. 
However,  it  also  has  an  economic  life  of  5  years.  Because  the 
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ALTIUUTIVB 

A 

YEAR  0 

1 

2 

3 

4 

5 

6 

7  8 

$3251c 

$35k 

$35k 

$35k 

$45k 

$4  Ok 

$35k 

$35k  $60k 

DISCOONT 
FACTOR  1 

.954 

.867 

.788 

.717 

.652 

.592 

.538  .489 

$325k 

$33k 

$30k 

$28k 

$32k 

$26k 

$21k 

$l8k  $29k 

TOTAL  NPV. 

-  $542,855 

ALTIRIIATIVI 

B 

YEAR 

0 

1 

2 

3 

4 

5 

$350k 

$25k 

$25k 

$25k 

$25k 

$50k 

DISCODNT 

FACTOR 

1 

.954 

.867 

.788 

.717 

.652 

$350k 

$24k 

$22k 

$20k 

$18k 

$33k 

TOTAL  NPVk 

-  $465,750 

FIGUKB  4>2  Comparison  of  Each  alternative's  NPV 
two  altertiatives  have  differing  economic  lives  we  will  use  the 
UAC  method.  Calculating  each  alternative's  UAC  is  shown  in 
Excunples  4-2  (a)  and  4-2  (b). 

,990  Exaitple  4-2  (a) 

fig  5  0 597 

Example  4-2  (b) 


In  this  exan^le.  Alternative  A  is  the  preferred  solution. 
By  using  the  UAC  method  we  coir^ensate  for  different  service 
lives  and  account  for  the  time  value  of  money. 
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The  UAC  method  compares  total  costs  per  year  of 
production.  When  using  UAC,  care  should  be  taken  to  spread 
the  cash  flows  only  over  the  actual  economic  life  of  the 
alternative.  Garrison  (1991)  says  costs  associated  with  plant 
property  or  facilities  acquisition  should  also  be  spread  over 
the  alternative's  economic  life.  These  are  lead  time  costs. 
Lead  time  costs  are  illustrated  in  the  following  exanqple. 

You  must  provide  a  military  digital  data  link  for 
satellite  communications  near  the  California  Central  Coast. 
With  the  closure  of  Ft.  Ord,  a  facility  exists  and  offers  an 
immediate  benefit.  It  has  an  initial  investment  cost  of  $2.2 
million  and  an  operating  cost  of  $220k  per  year  for  8  years. 
After  8  years,  a  modernization  progreun  for  the  facility  would 
be  considered  to  accommodate  capacity.  Modernization  cost  is 
estimated  to  be  $1.4  million.  An  alternative  is  to  build  a 
$4.2  million  facility  at  Camp  Roberts,  California.  It  would 
take  3  years  to  con^lete  the  facility,  and  would  then  have  an 
operating  cost  of  $220  per  year  for  30  years.  The  residual 
value  for  the  facility  would  be  $1.5  million.  Determine  the 
UAC  for  each  alternative. 

Solution  to  Alternative  A: 

PV^=$2.2m+$220ic*(5.108)  +$1 . 4m*  ( .  489 )  =$4,008,360 


CMC, 


$4,008,360 
Bg  ~  5.601 


=$716,162 
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Alternative  B 


PVK»$1.4m*{2.821)  +220JC*  (8.173)  -$1,  SflJ*  ( .  049)  =$5,673,960 


tMCi-ili.iilSZiliiO  .$567 , 736 
®  Bj2  9.994 


C.  SOmiART 

The  uniform  auinual  cost  method  of  cost  ouialysis  provides 
users  with  a  useful  tool  for  evaluating  capital  investment 
alternatives  with  different  economic  lives.  This  method  looks 
at  a  series  of  capital  outlays  corresponding  to  production 
years  and  evaluates  production  based  on  a  constant  cunount  for 
each  year.  This  method  involves  dividing  the  present  value  of 
the  alternative  by  it's  cumulative  discount  factor  over  the 
economic  life. 

Because  the  UAC  method  is  based  on  the  present  value 
cuialysis,  it  incorporates  the  time  value  of  money  into  the 
final  results.  This  analysis  tool  can  be  extremely  useful  to 
support  the  decision  making  process. 
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V.  SAVINGS  ZNVSSTMRHT  RATIO 


A.  BACK6R00ND 

The  Savings  Investment  Ratio  (SIR)  is  a  method  of  econcmiic 
analysis  used  to  rank  capital  budget  proposals  based  on  their 
potential  for  cost  savings.  The  SIR  manipulates  data  so 
projects  with  different  economic  lives  and  different  cash 
flows  can  be  excunined  and  con^ared. 

B.  CALCULATING  SAVINGS  INVESTMENT  RATIO 

Zimmerman  (1980)  defines  the  SIR  as  the  result  of  future 
costs  savings  and  the  investment  necessary  to  generate  this 
savings.  When  computing  SIRs,  the  focus  is  not  on  total 

operating  costs  or  annual  outlay,  instead  it  considers  the 

cost  over  total  life  cycle  of  the  investment.  SIR  evaluates 

the  potential  difference  between  the  total  life  cycle  costs 
and  the  effect  this  investment  may  have  on  operations. 

Haga  and  Lang  (1992)  defined  the  Savings/Investment  Ratio 
as: 

PV 

SIR-—^  Equation  5-1 

PV^ 

(Where  PV^  is  the  present  value  of  savings,  and  PV^  is  the 
present  value  of  initial  investment . ) 


r 


The  relationship  between  savings  and  investment  is 
inqportant  to  determine  economic  feasibility  of  a  proposal.  If 
the  ratio  of  the  present  value  of  savings  conpared  to  the 
present  value  of  investment  are  equal,  then  the  SIR  will  ec[ual 
one.  For  any  alternative  to  be  considered  economically 
feasible,  a  SIR  rating  less  than  one  should  not  be 
conteir^lated. 

The  value  of  all  financial  considerations  (investments, 
savings  and  salvage  value)  over  the  life  of  the  investment  are 
considered.  To  incorporate  the  time  value  of  money  and 
sensitivity  for  the  timing  of  cash  flows,  the  present  value  of 
these  variables  are  applied  consistently. 

Exan^le:  Suppose  you  are  working  for  a  national  magazine 
that  has  conducted  a  vulneredsility  assessment  of  the  corporate 
network.  The  proposal  evaluates  an  information  system 
supporting  2,200  computer  work  stations.  The  assessment  has 
determined  that  the  network  is  highly  vulnercdsle.  It 
estimates  the  magazine  will  loose  $500,000  in  direct  sales 
this  year  and  a  total  of  $500,000  in  market  share  over  the 
next  ten  years  if  the  security  deficiency  is  not  corrected. 
Costs  for  the  secure  system  is  $320  per  coitputer  with  a  $20K 
salvage  value  at  the  end  of  it  service  life.  The  Computer 
Information  Officer  (CIO)  desires  a  economic  analysis  to 
evaluate  this  proposal. 

Solution:  Figure  5-1  depicts  the  difference  between 
savings  and  investment. 
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Tc  calculate  the  SIR  you  compute  the  ratio  of  the  savings 
to  the  present  value  of  investment  less  the  present  value  of 
the  terminal  value: 


SIR= 


£^  = 
PV, 


500jc+50jc*  (6.446)  _ 
704ic-20ir*(.405) 


SIR^ 


B22k 

$96k 


=1.18 


Example  5-1 


Since  the  SIR  is  greater  than  one,  the  investment  is 
economically  sound.  The  present  value  of  the  security  system 
savings  exceeds  the  present  value  of  its  cost. 

C.  COMPARING  INVESTMENT  PROJECTS 

Because  the  SIR  quantifies  the  relationship  between 
savings  and  investment  over  the  lifetime  of  a  project,  options 
with  high  numerical  ratios  are  more  economically  desiradjle 
than  those  with  lower  ratios.  SIR  values  can  be  used  to 
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prioritized  capital  budget  projects.  Under  this  concept, 
those  projects  would  be  funded  in  descending  order  until 
financial  resources  were  exhausted.  This  methodology  is 
useful  to  establish  priorities  when  decisions  are  economically 
based. 

You  are  preparing  a  $2.4  million  budget  for  multi-year 
progreuns.  These  programs  will  update  current  equipment  and 
reduce  your  company's  operating  costs.  Through  methodical 
analysis  all  but  the  following  five  proposals  have  been 
eliminated.  These  are  sho%m  in  Figure  5-2.  SIR  can  help 
determine  which  should  be  funded. 


PROJECT 

INITIAL 

INVESTMENT 

NET  OPERATING 
COST  SAVINGS 

EC0N(»1IC 

LIFE 

(1) 

OPTICAL  SCANNER 

$600K 

$100K 

12  YEARS 

(2) 

SECURITY  H/W,S/W 

$704 

$120K 

10  YEARS 

(3) 

INVENTORY  SYSTEM 

$1,200K 

$250K 

8  YEARS 

(4) 

ADP  MODERNIZATION 

$550K 

$150K 

5  YEARS 

(5) 

NETWORK  UPGRADE 

$600K 

$120K 

8  YEARS 

Figure  5-2  Competing  Proposals  for  Example  5-2 


Through  SIR  analysis  it  was  determined  that  all  five 
projects  were  economically  efficient  because  the  ratio  of 
present  value  of  savings  to  present  value  of  investment 
exceeded  the  ratio  of  1.  However,  each  of  these  projects  are 
conpeting  for  limited  resources  and  full  funding.  Funding 
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every  project  is  not  possible.  Therefore,  only  the  most 
economically  efficient  prograuns  will  be  considered.  SIR 
calculations  are  provided  in  Figure  5-3  to  determine  the 
funding  priority. 


PROJBCT 

SIR 

FUNDING 

PRIORITY 

OPTICAL  SANNBR 

($100K*7. 148)1-  $600K  s 

1.19 

1 

SECURITY  H/W,S/W 

($120K*6.44€)i-$704K  - 

1.10 

4 

INVENTORY  SYSTEM 

($250K*S  .597)  i.$l,  200K 

>  1.17 

2 

ADP  MODERNIZATION 

($150K*3.978)  i-$550K  - 

1.08 

5 

NETWORK  UPGRADE 

{$120K*5.597)i.$600K  = 

1.12 

3 

Figure  5-6  SIR  Calculations  for  Funding  Priority 


This  example  demonstrates  that  SIR  is  a  valuable  decision 
making  tool.  Competing  alternatives  can  be  ranked  on  a  common 
basis  regardless  of  service  life  or  cash  flow.  Because  the 
evaluation  is  performed  using  the  present  value  assumption, 
each  ratio  is  sensitive  to  the  time  value  of  money.  Finally 
because  each  analysis  is  expressed  as  a  ratio,  a  higher  result 
is  preferable.  The  ratio  expression  permits  these  proposals 
to  be  prioritized  for  funding. 

The  SIR  technique  can  be  used  to  evaluate  and  prioritized 
competing  projects.  It  can  also  be  used  to  evaluate  different 
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cash  flows  within  the  same  project.  The  SIR  technique  will 
reveal  which  alternative  returns  the  greatest  savings  per 
dollar  of  initial  investment-  Because  this  methodology  is 
sensitive  to  the  time  value  of  money,  the  preferred 
alternative  will  have  the  lowest  present  value  cost.  The 
following  example  will  show  how  to  compare  alternative  cash 
flow  strategies  for  the  same  proposal. 

It  was  previously  determined  that  optical  scanning 
equipment  had  the  highest  SIR.  Management  decided  to  fund 
this  project.  When  the  Purchasing  and  Contracting  Department 
contacted  the  vendor,  they  discovered  that  the  business  could 
lease  or  buy  the  equipment.  They  obtained  information 
regarding  the  lease. 

The  lease  assumes  a  manufacturer's  suggested  retail  price 
of  $625,100  with  a  capitalized  cost  reduction  of  $25,100  plus 
a  down  payment  of  $40,000.  The  down  payment  plus  first 
month's  payment  are  due  at  the  lease  inception.  Annual  lease 
payment  is  $92,160  for  5  years.  At  the  end  of  the  lease,  the 
Optical  Scanning  Ecjuipment  may  be  purchased  at  the  fair  market 
value,  estimated  at  $295,000.  All  other  assumptions  remain 
valid. 

The  cash  flow  diagram  for  the  lease  and  buy  options  are 
shown  in  Figure  5-4; 

Solution:  To  compute  the  SIR  for  each  lease  option  the 
SIR  formula  is  expanded  to  accept  the  cash  flow  over  each 
year. 
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Altamatlv*  A  (Buy  Option)  : 

Savings  100  100  100  100  100  100  100  100  100  100  100  100 


Year  0123456789  10  11  12 

Invest  600  20 


Alternative  B  (Lease  Option) : 

Savings  100  100  100  100  100  100  100  100  100  100  100  100 


Year 


0123456789  10  11  12 


Invest  132  92  92  92  92  92  295 


Figure  5-4  Cash  Flow  Diagram  for  Example  5-2. 


SIR=- 


Equation  5-2 


The  purchase  option  remains  as  previously  computed  with  a 
12  year  economic  life. 


c-TD  _  100ic(7 .148)  Example  5-3  (a) 

Oa/Vnyy.— — —  —  ^  ^  ^  ,  “X  •  ly 


600k 


o-rn  _  $100ic(7.148) 

- ”  _ _  —  X  . 


$581,160 


5-3 (b) 


The  lease  option  would  be  con5>uted  as  shown  in  Figure  5-5 
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Purchase  ■  $600,000 


Lease  «  $40,000  (92,160  •  3.978)  -t-  (295,000  *  .592)  >  $581,160 


Figure  5-5  Present  Value  Analysis  of  Excunple  3 

As  a  result  of  the  analysis,  the  lease  alternative  has  a 
higher  SIR  and  appears  to  be  less  costly.  To  see  if  this  is 
true,  each  alternative's  present  value  could  be  confuted,  as 
shown  in  Figure  5-5-  Present  value  analysis  of  the 
investments  shows  that  the  lease  option  would  be  the  least 
cost  alternative. 

D.  SUMMARY 

The  Savings  Investment  Ratio  is  useful  for  ranking 
projects  based  on  projected  cost  savings.  It  can  be  used  to 
permit  activities  to  compare  and  evaluate  proposals  with 
different  economic  life  cycles  and  different  cash  flows.  SIR 
is  expressed  as  a  ratio  resulting  from  savings  coii^ared  to  its 
investment  over  the  total  economic  life.  Because  the  SIR  uses 
present  value  methodology,  it  is  sensitive  to  the  time  value 
of  money.  It  can  also  be  used  to  collaborate  analysis 
conducted  using  the  net  present  value  and  uniform  annual  cost 
techniques.  However,  like  the  previously  discussed  analysis 
techniques,  the  savings  investment  ratio  does  not  consider 
non-monetary  benefits  associated  with  a  proposal.  If  such 
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benefits  must  be  considered,  a  different  analysis  technique 
must  be  used. 
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VI.  DXSCODMTSD  PAYBACK  ANALYSIS 


A.  BACX6R0DND 

According  to  Garrison  (1991)  the  discounted  cash  flow 
method  of  making  capital  budgeting  decisions  is  relatively 
new.  First  introduced  on  a  wide -spread  basis  in  the  mid 
1950' s,  these  discounted  cash  flow  methods  have  gained 
widespread  acceptance  as  accurate  and  reliable  decision  making 
tools. 

Stevens  (1979)  believes  that  the  discounted  payback 
analysis  method  is  probedsly  the  most  widely  understood 
discounted  cash  flow  method.  Payback  analysis  was  designed  to 
express  data  as  a  function  of  time.  Walker  (1991)  defines  the 
payback  period  as  the  length  of  time  it  takes  for  an 
investment  to  recoup  its  initial  cost.  Garrison  (1991)  said 
"in  business  jargon,  the  payback  period  is  the  time  that  it 
takes  for  an  investment  to  pay  for  itself."  The  basic  premise 
of  the  payback  method  is  that  the  more  quickly  an  investment 
recuperates  initial  investment,  the  more  desirable  the 
investment . 

The  more  naive  approach  to  calculating  the  payback  period 
uses  undiscounted  cash  flows.  For  investments  with  relatively 
constant  annual  cash  flows,  the  undiscounted  payable  period 
can  be  calculated  as  shown  in  Equation  6-1: 
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Eq  6-1 


PaybackPezi od- 


_ Investment _ 

NetAnnual Cashinfl ow 


However  this  naive  approach  has  two  shortcomings.  First, 
this  model  does  not  discount  the  cash  flows.  This  does  not 
recognize  time  value  of  money  during  the  projected  payback 
period.  Secondly,  the  conventional  payback  model  does  not 
consider  costs  or  revenues  occuring  beyond  the  payback  period. 
Generally  projects  require  expenditures  beyond  the  period 
necessary  to  recover  the  initial  investment.  Outlays  like 
scheduled  maintenance,  one-time  repair,  overhaul,  or  software 
upgrades  may  be  significant  additional  investments. 
Similarly,  investments  may  generate  significant  cash  inflows 
after  the  initial  payback  period.  If  unstated,  these  costs 
could  significantly  affect  the  proposed  investment's 
attractiveness . 

Walker  (1991)  accounts  for  these  later  expenses  within  the 
payback  period  by  modifiying  the  naive  model.  The  discounted 
payback  period  model  addresses  life- cycle  costs  and  time  value 
elements.  According  to  Haga  and  Lang  (1992),  this  method 
makes  its  payback  when  accumulated  present  value  savings  are 
sufficient  to  offset  or  amortize  the  total  present  value 
costs. 
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B.  CALCnLBTZNG  DISCOOHTBD  PAYBACK  PBBIOD 


To  calculate  the  discounted  payback  period  divide  the 
present  value  of  the  initial  investment  by  the  total  euinual 
savings . 


PV. 
DPA* — i 
S 


Equation  6-2 


(Where  PV^  is  the  present  value  of  an  investment  and  S  equals 
the  annual  savings . ) 


The  result  of  this  equation  is  expressed  in  cumulative 
discount  factors.  Expressing  this  value  in  time  is  performed 
by  mathematic  interpolation,  to  the  nearest  whole  years  by  the 
following  steps: 


1.  Enter  the  cumulative  discount  factor  table  (found  in 
Appendix  A)  w.Lth  the  calculated  discount  factor  (DPA) . 

2.  Then  find  the  two  values  in  the  cumulative  discount 
factor  tcdjle  which  bracket  the  DPA. 

3.  Using  these  boundary  values  find  the  difference  between 
the  Upper  (B^)  and  Lower  Boundary  (Bj^)  values.  This  value 
is  the  relative  bound  (B) . 

4.  Then  determine  the  difference  between  the  DPA  and  the 
B^,  this  value  is  called  DPA' . 

5.  Then  divide  DPA'  by  B  which  will  result  in  the 
interpolated  value  (R)  .  Add  R  to  the  value  of  B^^  expressed 
in  years. 


The  following  exairple  of  the  interpolation  process  is 
provided : 
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Gi  ven :  DPA=3 . 6  ;  Bj=3 . 326  ;  5^=3 .97  8 
-3.978-3.326=0.652 
DPA =  ( 3 . 6 -3 . 3 26 )  -0 . 27  4 

B  0.651 

DPA^»  Bi  expressed  in  time  + 

4+0.42=4.42years  Exanple  6-1 


Exanple:  An  office  study  indicates  that  if  you  purchase 
a  new  con^uter  and  printer  to  replace  existing  equipment  your 
office  will  save  $750  annually.  The  computer  auid  the  printer 
cost  $2,280.  The  new  conputer  suite  has  an  expected  economic 
life  of  5  years  and  will  have  a  salvage  value  of  $250. 
Current  office  equipment  has  no  salvage  value. 

Solution:  First  you  need  to  check  to  see  if  the  projected 
savings  over  the  economic  life  is  greater  than  the  initial 
investment  for  the  new  coirputer. 

PVi-pyt=2, 280- (250*0. 652)  =2.117 
PV;,  =750*3. 978=2, 983 

Since  the  total  life  cycle  savings  exceeds  the  initial 
investment  cost,  the  proposal  is  economically  acceptcUsle.  The 
proposal  will  recoup  the  initial  investment  as  soon  as  the 
present  values  of  savings  and  investment  (less  salvage  values) 
are  equal.  This  can  be  expressed  mathematically  as: 
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PV^-PV'j-PVt, 

PV^-Present  Value  of  Salvage 
The  discounted  payback  period  is  calculated: 

DPA»  »2 . 823 

S  750 

2.823  falls  between  Bi-2. 609-3  years  and  B^-3. 326-4  years. 

B=B„-Bj=(3.326-2.609)  =0.717 

BP4'=I)PA-Bj=(2.823“2.609)  *0.214 

Qj  ,^1=0.298 
B  0.717 

Z)PAy=3years+0 . 298*3 . 3years 


To  demonstrate  that  the  discounted  payback  method  is 
sensitive  to  cash  flows,  consider  another  exan^le  shown  in 
Figure  6-1.  Upgraded  computer  suites  would  increase  work 
station  productivity  and  annual  savings.  There  are  two 
alternatives.  Alternative  1  shares  periphials.  It  has  a 
lower  initial  investment  but  lower  productivity.  Alternative 
2  purchases  two  stand  alone  systems. 
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ITEM 

ALTERNATIVE  1 

ALTERNATIVE  2 

INITIAL  INVESTMENT 

$8,000 

$10,000 

ANNUAL  OPERATING  COST 

$1,000 

$1,000 

TERMINAL  VALUE 

$1,000 

$2,000 

ECONOMIC  LIFE 

8  years 

8  years 

ANNUAL  SAVINGS 

$1,800 

$2,400 

Flgurtt  6-1  Discounted  Payback  Period  Alternatives 


Solution;  Compute  the  net  present  value  for  each 
alternative. 

PV;,j£i=8,000+1000*(5.597)  -1000*(0.489)  =13,108 
PVaic=iO,000+l,000*(5.597)  -2,000  (0.489)  =14,619 

According  to  the  present  value  confutations  Alternative  1 
is  the  least  costly  alternative.  Next  compute  the  payback 
period  for  each  alternative. 


8, 000-1, 000*  (0.489)  _  7511 
S  1,800  "l,800" 

■ILT  -  10, 000-2, 000*  (0.489)  _  9,511  .3 

S  2,400  “2,400” 


DPP  -  (4.17-3.978)  _  0.192_ 
(4.57-3.978)  0.592  ' 


0.324+5  years*  5.324  years’*  5.5  years 


DPP^ 


*ita' 


_  (3.96-3.326)  _  0.634  _ 


(3.978-3.326)  0.652 


=0.972 


DPAf.*R+B2*0 . 972+4  years*  4.972  years’*  5  years 
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The  Discounted  Payback  Analysis  indicates  that  alteimative 
1  is  the  least  cost  method,  but  it  requires  a  longer  payback 
period. 

C.  SmOIART 

Discounted  payback  analysis  takes  the  time  value  of  money 
into  account  by  discounting  a  project's  initial  investment. 
This  analytical  tool  is  sensitive  to  difficult  cash  flow 
strategies,  as  long  as  cash  flows  are  relatively  constant  over 
time.  For  these  reasons,  discounted  payback  is  an  excellent 
method  for  comparing  alternatives  with  different  cash  flows  or 
different  economic  lives. 

The  Discounted  Payback  technique  does  have  several 
limitations.  The  Discounted  Payback  Analysis  does  not 
identify  the  least  cost  alternative.  To  overcome  this 
deficiency,  each  alternative  should  be  examined  with  present 
value  analysis  first  to  determine  the  least  cost  approach.  A 
second  drawback  is  that  the  discounted  payback  method  cannot 
evaluate  lease  versus  buy  alternatives  or  uneven  investments. 
A  lease  may  require  little  or  no  investment  cost,  which  could 
result  in  a  zero  payback  period.  Uneven  cash  flow 
distribution  when  adjusted  with  present  value  factor  could 
reduce  the  outlay  such  that  it  could  be  paid  off  before  it  is 
due.  While  the  discounted  payback  method  fails  to  consider 
additional  savings  occurring  beyond  the  payback  period,  it  is 


a  satisfactory  technique  to  screen  out  alternatives  with 
unsatisfactory  payback  periods. 
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VII.  BRBJUC  SVEN  ANALYSIS 


A.  BACX6R0DND 

According  to  Stevens  (1979),  BrecUc  Even  Analysis  involves 
a  study  of  the  inter-relationship  between  the  following 
factors; 

1.  Prices  of  alternative 

2.  Level  of  activity 

3.  Per  unit  variadile  costs. 

4 .  Fixed  Costs 

5 .  Product  mix 

The  analysis  of  the  relationship  between  activity  and 
profitability  is  a  key  factor  in  many  capital  investment 
decisions.  Garrison  (1990)  says  this  relationship  is  so 
pervasive  in  managerial  accounting  that  it  is  a  consideration 
in  virtually  everything  a  manger  does.  Due  to  its  usefulness, 
the  Break  Even  Analysis  is  one  of  the  most  frequently  used 
tools  to  uncover  emd  explore  profit  potential. 

B.  CALCULATION  OF  BREAK  EVEN  ANALYSIS 

Haga  and  Lang  (1992)  state  Break  Even  Analysis  finds  the 
point  where  an  alternative  total  revenue  equals  the  total 
e3q)ense  (both  fixed  and  variable) ,  or  at  a  point  when  total 
contribution  margin  equals  total  fixed  margin.  This  point  is 


Figure  7-1,  adapted  from  Levy  and  Sarnat  graphically 
represents  the  consideration  behind  break  even  analysis. 


DOLLARS 


^  FIXED  EXPENSE  -H  VARIABLE  EXPENSE 

^  TOTAL  EXPENSE  ♦  TOTAL  REVENUE 


Figure  7-1  Graphic  of  Break  Even  Analysis 


The  break  even  chart  depicts  graphically  the  following: 


1.  The  fixed  expenses  line.  This  line  is  unaffected  by 
production  volume  or  output  and  is  parallel  to  the  units 
axis. 
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2.  The  variable  expense  line.  Variable  costs  are  directly 
dependent  on  the  increase  in  units.  They  increase  as  do 
revenues,  but  hopefully  at  a  slower  rate.  Common 
exanples  of  varieUsle  costs  are  Icd^or,  fuel  and  production 
materials . 

3.  Cumulative  revenue.  This  is  the  third  line  and  it 
represents  the  total  revenue  generated  by  the  sale  of  "X" 
units  of  the  product. 


The  intersection  of  total  plus  variable  costs  and  revenues 
represents  the  break  even  point.  Additional  production  and 
sales  to  the  right  of  the  break  even  point  result  in  profits. 
Sales  and  production  to  the  left  of  the  break  even  point  cause 
the  revenue  to  fall  below  costs  and  represent  a  loss. 

Competing  alternatives  can  be  examined  graphically  using 
the  format  of  Figure  7-1.  When  examining  alternatives, 
revenue  and  costs  are  evaluated  separately.  Walker  (1991) 
says  that  because  revenue  is  a  dependent  variable  of  cost,  it 
is  not  particularly  useful  in  this  form  of  capital  budget 
consideration.  Assuming  competing  alternatives  produce  the 
scune  output ,  cost  avoidance  is  a  primary  concern  over  the 
economic  life  of  a  proposal.  Therefore,  an  alternative  which 
has  the  lower  costs  should  also  have  the  highest  potential  for 
profitability.  In  considering  alternatives,  it  is  critical  to 
find  the  break  even  point  at  which  both  alternatives  are 
considered  equal.  Break  Even  Analysis  is  particularly  useful 
to  evaluate  the  individual  characteristics  of  variable 
coir^jonents  (time,  cost,  output)  and  to  quantify  the 
relationship  between  them. 
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An  example  considers  two  different  commercial  telephone 
carriers  offering  service  for  your  business.  Each  carrier  has 
a  fixed  monthly  charge  for  service  and  an  addtional  charge  per 
call.  Given  the  following  data  find  the  break  even  point  for 
the  two  alternatives. 

Solution; 

TC  =  FC  +  VCjj 

(Where  TOTAL  COST  is  (TC) ,  FIXED  COST  is  (FC) ,  VARIABLE  COST 
is  (VC)  at  some  level  (x) . ) 

Each  figure  is  expressed  in  Equation  7-1  (a)  and  (b) : 

rc^=25 . 00+0 . 025  (JO  Equation  7-1  (a) 

rCB=32. 50+0. 010 (X)  Equation  7-1 (b) 

The  relationship  can  be  solved  algebraically  using  the 
general  cost  equation  as  displayed  in  Equation  7-2: 

TCj,=  TCg 

=25.00+0.025  (Jf)  =32.50+0.010  (JT)  Equation  7-2 
0.15  (JO  =7.50 

jf=-L:^=500caiJs 

Figure  7-2  graphically  portrays  the  break  even  analysis. 
The  horizontal  axis  is  the  nuitdoer  of  phone  calls  per  month. 
The  vertical  axis  represents  the  cumulative  cost  for  these 
calls.  The  graph  displays  the  cost  for  each  telephone  service 


47 


carrier.  The  break  even  point  is  500  telephone  calls  where 
both  services  have  exactly  the  same  total  cost. 


COST  IN  DOLLARS 


Service  A  — Service  B 
Figure  7-2  Break  Even  Analysis  Example  1 

Notice  that  the  least  cost  alternative  is  based  on  the 
volxime  of  telephone  calls.  If  less  than  500  calls  are  made 
monthly,  Service  A  is  the  least  cost  alternative.  Conversely, 
Service  B  would  be  preferred  if  more  than  500  phone  calls  are 
made  monthly. 

Often  alternatives  may  have  different  economic  lives  or 
may  use  different  funding  strategies.  In  cases  where  cash 
flow  or  economic  periods  are  different,  costs  must  be  adjusted 
using  the  present  value  technique.  Using  the  previous 
example,  both  telephone  services  offer  a  contract  system. 
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Under  the  terms  of  contract  services  both  carriers  provide 
station  extensions  at  a  reduced  rate.  Company  A  provides  its 
service  for  an  annual  flat  fee  of  $2,500.00  and  a  cost  of 
$0,012  per  call.  Company  B  offers  a  commercial  switch  board 
for  $4,500  and  a  monthly  flat  fee  of  $167  per  month  for  a 
leased  line.  If  both  contracts  are  for  5  years,  find  the 
break  even  point  of  the  two  alternatives. 

Figure  7-3  contains  the  solution  for  the  cash  flow  of  the 
two  systems. 


YEAR 

ALTERNATIVE  A 

0  12 

3 

4 

5 

FIXED  COSTS 

2500  2500  2500 

2500 

2500 

2500 

VARIABLE  COSTS 

.012X  .012X  .012X 

.012X 

.012X 

.012X 

DISCOUNT  FACTOR 

1  .954  .868 

.789 

.717 

.652 

Expressed  as: 

(2500  +  0.012x)'*'4. 

98  sl2, 

445  -t-O. 

059x 

YEAR 

ALTERNATIVE  B 

0  12 

3 

4 

5 

FIXED  COSTS 

2000  2000  2000 

2000 

2000 

2000 

INVESTMENT  COST 
DISCOUNT  FACTOR 

4500 

1  .954  .868 

.789 

.717 

.652 

Eiqiressed  as:  4500  +  (2000  * 

4.98) 

»14,456 

Figure  7-3  Cash  Flow  for  Alternatives  A  &  B 


The  present  values  for  the  alternatives  are  shown  in 
Figure  7-4 

According  to  the  terms  of  the  proposals,  if  the  office 
averages  23  calls  per  day  (assxjming  250  working  days  annually) 
both  options  would  result  in  the  same  cost  over  the  economic 
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PV.S  12,445  +  0.0S9X  PV^s  14,456 

TO  FIND  THE  BREAK  EVEN  POINT  SOLVE  FOR  x. 

PV.  «  PVk 

12,445-i-0.059x  >  14,456 
0.059X  «  2011 

X  m  34,064  calls  ■  6,817  calls  per  year  for  5  years 


Figure  7-4  Present  Value  Analysis  of  Alternatives  A  &  B 

life  of  the  alternative.  If  you  make  less  than  6,817  phone 
calls  per  year,  Alternative  A  is  preferred.  If  you  make  more 
than  6,817  phone  calls.  Alternative  B  would  more  economical. 

C.  SUMMARY 

The  discounted  break  even  analysis  is  a  useful  decision 
making  tool  when  considering  alternatives  which  have  fixed  and 
varicdjle  costs.  The  method  provides  accurate  results  for 
alternatives  with  different  funding  strategies.  Incorporating 
the  present  value  technique  into  break  even  analysis  makes  the 
output  sensitive  to  the  time  value  of  money.  While  the  method 
is  not  capaible  of  dealing  with  non-monetary  costs  and 
benefits,  it  converts  product  output,  productivity  and  time 
into  quantificdJle  monetary  units. 
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VXII.  ZNTBSKAL  RATE  OF  RETURN 


A.  BACKGROUND 

The  internal  rate  of  return  (or  time  adjusted  rate  of 
return)  is  described  by  Parker  and  Benson  (1988)  as  the 
interest  yield  projected  on  an  investment  over  its  econcmnic 
life.  Garrison  (1991)  says  the  internal  rate  of  return  is  the 
cumulative  discount  rate  that  will  cause  a  project's  net 
present  value  to  equal  zero.  Haga  and  Lang  (1992)  confute 
internal  rate  of  return  in  two  separate  steps.  First  a 
proposal's  initial  investment  is  divided  by  the  annual  cost 
savings,  the  result  is  called  the  time  adjusted  factor.  This 
is  compared  to  the  present  value  of  an  annuity  of  $1  in 
arrears.  A  copy  of  the  present  value  annuity  ted)le  is 
provided  in  Appendix  B.  The  percentage  rate  that  corresponds 
to  the  time  adjusted  factor  is  the  Internal  Rate  of  Return 
(IRR) .  This  technique  is  appropriate  when  the  investment  has 
constant  savings  over  time. 

B.  CALCULATION  OF  INTERNAL  RATE  OF  RETURN 

A  maintenance  activity  is  considering  purchasing  a  Seal 
Packaging  (SealpeJc)  machine.  The  machine  is  designed  to 
encase  maintenance  coitponents ,  installing  diagreuns,  and 
miscellaneous  assembly  pieces  in  a  heavy  plastic  vacuvim  sealed 
wrap.  The  Sealpak  will  reduce  lost  assembly  pieces  and 


51 


contamination  of  sensitive  coo^onents  by  salt  water  or  dirt. 
The  machine  costs  $16,950.00.  It  has  an  econcmnic  life  of  10 
years  and  will  save  $3,000.00  per  year. 

To  confute  the  internal  rate  of  return  associated  with  the 
Sealpak,  use  the  following  formula: 

Equation  8-1 

(Where  Time  Adjusted  Factor,  PV^-Present  Value  of 
Investment,  and  Annual  Savings.) 

With  F^ji  con^juted  go  to  the  Present  Value  in  Arrears  TeU^le 
(Appendix  B)  .  Go  to  the  row  representing  10  years,  the 
economic  life  of  Sealpak.  Read  across  the  row  to  find  the 
value  of  F^ai  5.650.  This  value  is  found  in  the  12%  interest 
column.  The  12%  interest  rate  represents  the  internal  rate  of 
return  for  this  exaxi^le. 

IRR  is  used  in  the  capital  budgeting  process  to  determine 
if  a  proposal  exceeds  minimum  accepted  rates  of  return  on 
investments.  Levy  and  Samat  (1982)  noted  that  when  the  IRR 
is  used  to  analyze  two  competing  alternatives,  the  alternative 
with  the  highest  IRR  is  preferred. 

Garrison  (1991)  points  out  that  this  analysis  tool  is 
extremely  useful  if  a  project's  cash  flows  are  constant. 
However,  it  is  not  particularly  adaptable  to  irregular  cash 
flows.  Investments  with  irregular  annual  cost  savings  require 
using  trial  and  error  to  calculate  the  proposal's  IRR.  These 
calculations  can  prove  time  consuming  and  tedious.  It  is 
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therefore  more  appropriate  to  use  economic  analysis  techniques 
previously  discussed  when  confronted  with  irregular  cash 
flows. 

C.  BURDLB  RXTR 

The  IRR  can  be  used  as  a  method  to  screen  out  undesirad^le 
investments.  IRR  uses  a  concept  commonly  referred  to  as  a 
hurdle  rate.  This  screening  tool  is  a  predetermined  minimum 
rate  of  return  a  proposal  must  clear  to  be  considered.  By 
using  the  hurdle  rate,  decision  makers  are  ed>le  to  devote  more 
attention  to  business  opportunities  which  meet  estcdslished 
minimum  criteria.  The  hurdle  rate  is  demonstrated  in  the 
following  example. 

Two  proposals  are  being  considered.  Alternative  1  is  a 
wireless  infrared  network  to  be  used  with  operations  planning 
groups.  Because  of  the  dynamics  of  users,  this  will 
significantly  reduce  rewiring  requlremens  and  system  down 
time.  Cost  of  alternative  1  is  $25,000.  The  annual  cost 
savings  $5,800.  The  economic  life  is  10  years. 

Alternative  2  is  a  backup  air  conditioner  for  the  main 
frame  Automated  Services  Center.  The  system  costs  $60,000. 
It  has  an  economic  life  of  15  years  and  has  an  estimated  cost 
savings  of  $9,000.00. 
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Management  has  set  the  hurdle  rate  at  14%  for  all  capital 
budget  proposals.  Determine  if  these  proposals  meet  the 
hurdle  rate  criteria. 


ALTERNATIVE  1 

ALTERNATIVE  2 

INITIAL  INVESTMENT 

$25,000 

$60,000 

ANNUAL  SAVINGS 

$5,600 

$9,000 

ECONOMIC  LIFE 

10  years 

15  years 

F. 

4.31 

6.67 

IRR 

18.7% 

12.2% 

HURDLE  RATE 

lii 

lii 

Above  Hurdle  Rate 

4.7% 

<1.8%> 

Figure  8-1  Hurdle  Rate  Analysis 


In  the  excui^le.  Alternative  l  would  be  approved  because 
it  exceeds  the  hurdle  rate  of  14%.  This  option  would  the  be 
further  exaunined  using  other  economic  analysis  tools  to 
determine  its  acceptad)ility.  Alternative  2  would  be  rejected 
because  it  failed  to  satisfy  the  hurdle  rate. 

While  the  hurdle  rate  is  an  acceptedjle  methodology  for 
screening  economic  proposals,  it  should  not  be  used  in 
conjunction  with  an  investment  capital  ceiling.  Establishing 
a  capital  ceiling  would  prevent  decisions  being  focused  on  a 
low  investment /high  return  short  term  investment  strategy. 
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D.  SUmiAKY 

The  IRR  is  an  efficient  economic  analysis  tool.  It 
provides  a  concise  representation  of  the  investment /savings 
ratio  of  business  proposals.  The  methodology  is  expressed  as 
a  projected  annual  yield,  an  excellent  measure  with  which  to 
base  business  decisions.  Despite  these  attributes,  the  IRR 
does  have  several  limitations. 

IRR  is  difficult  to  calculate  when  considering  irregular 
cash  flows.  This  may  require  a  trial -and- error  processes.  In 
these  instances,  other  analysis  tools  permit  a  more  robust 
examination  of  capital  investment  opportunities. 

IRR  also  does  not  calculate  outcomes  in  dollar  values. 
Because  the  analysis  is  expressed  in  rates  of  return,  high 
profit  ventures  may  be  looked  over  because  of  high  initial 
investments,  despite  projected  long  range  returns. 
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IZ.  BEHBFIT  COST  RATIO 


A.  BACXGRODllD 

Infoirmation  technology  can  be  viewed  as  another  stage  in 
the  long  evolutionalry  process  of  acquiring  new  means  to 
overcome  man's  unaided  capedsilities.  Straussmein  (1985)  said 
that  acquiring  this  technological  support  depends  on 
relationship  between  benefits  and  costs.  Quirin  and  Wiginton 
(1981)  define  benefits  as  cash  inflows  which  result  from 
either  monetary  or  non-monetary  business  in^rovements . 
Monetary  benefits  are  derived  from  cost  savings,  cost 
avoidance,  or  generation  of  revenues.  Non-monetary  benefits 
result  from  improved  efficiency,  reduced  delivery  time,  or 
increases  in  productivity. 

Parker  and  Benson  (1988)  state  that  the  benefit  cost  ratio 
is  an  extremely  useful  tool  in  evaluating  non-monetary 
benefits  to  determine  the  potential  of  capital  investments. 
The  Benefit  Cost  Ratio  (BCR)  is  calculated  by  dividing  an 
alternative's  benefits  by  its  uniform  annual  cost.  The  result 
is  the  benefit  received  per  each  unit  of  cost  for  an 
alternative.  Walker  says  that  because  an  alternative's 
uniform  annual  cost  is  in  the  calculation,  the  benefit  cost 
ratio  considers  the  time  value  of  money  and  can  evaluate 
alternatives  with  differing  economic  lives.  Garrison  says 
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that  because  the  BCR  analysis  technique  calculates  a  ratio  of 
benefits  to  costs,  the  alternative  with  the  highest  result  is 
preferred. 

B.  QOBNTIPIABLB  BENEFITS 

For  benfits  that  are  quant ificd^le,  Haga  and  Lang  (1992) 
express  BCR  in  the  following  notation. 

BCR=-^^  Equation  9-1 

UAC 

(Where  QOM  is  a  Quantif iaUale  Output  Measure,  and  UAC  is 
Uniform  Annual  Cost . ) 

By  using  the  BCR  technique,  alternatives  can  be  rated 
based  on  the  contribution  of  non-monetary  benefits.  The 
following  examples,  adapted  from  Haga  and  Lang  (1992)  , 
illustrate  how  this  analysis  is  preformed. 

Two  processes  are  being  considered  to  handle 
administrative  review.  The  current  process  is  manual.  It  is 
slow  and  tedious,  permitting  only  39,000  annual  reviews.  An 
automated  system  is  being  considered.  It  would  double  the 
output,  accommodating  78,000  reviews  per  year.  The  status  quo 
system  costs  $206,250  per  year.  The  automated  system  has  an 
initial  purchase  cost  of  $2,175,000  and  has  recurring  costs  of 
$256,250  per  year  for  the  last  eight  of  its  nine  year  economic 
life. 
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To  perform  the  analysis  you  would  need  to  compute  the  BCR 
for  each  alternative.  Figure  9-1  summarizes  each  of  the 
benefits  and  costs. 


STATUS  QOO 

AUTOMATION 

SYSTEM 

SYSTEM 

BCOIOaC  LIFE 

9  YEARS 

9  YEARS 

INITIAL  COST 

0 

2,175,000 

ANNOAL  OP  COST 

206,250 

256,250 

ODTPOT/YBAR 

37,000 

78,000 

Figure  9-1  Summary  of  Benefits  and  Costs 


Because  this  alternative  involves  non-monetary, 
quantifiable  benefits,  the  investment  BCR  analysis  is 
appropriate  assuming  the  value  of  an  annual  review  is  constant 
regardless  of  the  total  ntimber  of  annual  reviews  conqpleted. 
The  first  step  in  solving  this  example  is  to  identify  the  non¬ 
monetary  benefits.  Catput  varies  from  37,000  annual  records 
in  the  status  quo  system  to  78,000  in  the  automation 
alternative.  The  next  step  is  to  determine  the  annual  cost 
per  alternative.  Using  the  formulas  contained  in  Chapter  V 
the  UAC  is  determined  to  be 


CMC, 


scacusguo 


*9*  <6  >741)  856 , 250  Example  9-l(a) 

6,741 


C7AC 


aici 


2,175ir*(0.967)  -2, 


6  .741 


06  8i: 


Ex  9-1 (b) 
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Now  that  the  UAC  of  each  alternative  has  been  calculated 


it  is  applied  as  the  denominator  to  equation  9-1. 


BCR 


- 37^M0_  .0.019 


statusguo  1,856,250 


■  =0.038 
2,067,931 


The  BCR  analysis  of  each  alternative  reveals  that 
Alternative  2,  the  proposed  automation,  is  economically 
preferred.  Alternative  2  has  a  higher  BCR  which  represents  a 
greater  benefit  per  individual  unit  of  cost  for  the  proposed 
system.  It  is  important  to  note  that  the  solution  appears  to 
contradict  results  of  the  UAC  technique.  This  is  not  the 
case.  As  Walker  (1991)  points  out,  the  fundcunental  difference 
between  BCR  and  UAC  is  the  assximption  under  Uniform  Annual 
Cost  analysis  that  benefits  for  each  alternative  are  equal. 
The  difference  in  benefits  is  the  over  riding  constraint  used 
to  evaluate  Benefit  Cost  Ratio  Analysis. 

C.  NON- QUANTIFIABLE  BENEFITS 

Parker  and  Benson  (1988)  point  out  that  benefits 
considered  in  an  analysis  are  frequently  qualitative  and 
difficult  to  measure.  These  qualitative  factors  often 
significantly  influence  other  factors  or  measurable  costs. 
Exanqples  of  these  factors  could  be  availcQsility,  timeliness, 
data  accuracy,  quality,  or  ease  of  use.  Haga  and  Lang  (1992) 
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offered  the  Aggregate  Benefit  Value  (ABV)  to  measure  these 
non -quantifiable  benefits. 

The  ABV  is  performed  once  all  applicable  non -quant at ive 
benefits  are  identified.  Each  of  these  benefits  must  be 
converted  to  a  quantitative  form.  This  is  done  by  performing 
a  short  three  step  process. 

1.  Rank  benefits  of  a  project  from  1-3  according  to  their 
relative  importance.  The  number  3  has  the  greatest 
relative  importance.  The  nximber  1  has  the  least  relative 
importance . 

2.  Prioritize  or  rank  each  benefit  with  respect  to 
desirability.  Rank  these  factors  between  l-lO.  The 
number  10  has  the  greatest  appeal  and  the  number  1  the 
least . 

3.  Multiply  the  results  corresponding  to  steps  1  and  2  for 
each  factor.  The  factors  for  all  non- qualitative  factors 
are  then  summed. 


Slamming  these  weighted  values  gives  the  ABV.  This  factor  then 
becomes  the  numerator  in  Equation  9-1,  replacing  Quantifiable 
Output  Measure. 

Figure  9-2  demonstrates  the  ABV  process  for  a  manual  and 
automated  process.  In  particular,  suppose  the  previous  output 
values  of  37,000  for  the  manual  system  and  78,000  for  the 
automated  system  are  unknown  or  are  not  the  primary  benefits. 
If  the  remaining  data  is  unchanged  determine  the  BCR. 

The  solution  to  example  9-2  would  use  the  ABV's  contained 
in  Figure  9  - 2 . 

Alternative  1  (Manual) ABV  =131 

Alternative  2  (Automated) ABV  =  134 
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BiWEFlTS 

FACTOR 

WBISHT 

PRODUCT 

DATA  AVAILABILITY 

3 

9 

27 

DATA  TIMLINESS 

3 

9 

27 

DATA  ACCDRACY 

3 

10 

30 

BRGONC^CS 

2 

5 

10 

DECISION  SUPPORT 

2 

5 

10 

PORTABILITY 

2 

9 

IS. 

ABV 

131 

BENEFITS  AUTOMATED 

FACTOR 

WEISHT 

ranking 

PRODUCT 

DATA  AVAILABILITY 

3 

e 

24 

DATA  TIMLINESS 

3 

7 

21 

DATA  ACCURACY 

3 

8 

24 

ERGONOMICS 

2 

10 

20 

DECISION  SUPPORT 

2 

9 

18 

PORTABILITY 

3 

9 

27 

ABV 

134 

FIGURE  9-2  Solution  to  Example  9-2 


After  the  ABV  for  each  alternative  is  calculated  the  result 
becomes  the  numerator  for  equation  9-1.  The  UAC  for  each 
alternative  becomes  the  denominator. 


‘Btatusquo~  ^ 


BCR 


al  ti ' 


_  134  _ 


2M 


=67 


In  this  example  Alternative  1,  the  Status  Quo  system,  is 
preferred.  This  may  appear  confusing  given  the  different 
results  from  essentially  the  same  data.  It  is  essential  to 
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understand  that  the  quality  of  BCR  is  directly  related  to  the 
data  used  in  the  analysis.  Turbin  (1990)  observes  that  the 
more  subjective  the  benefits  the  softer  or  suspect  the  values. 
By  their  nature,  subjective  measures  place  substantial  demands 
upon  the  analyst's  knowledge  about  the  organization's  goals. 
They  also  require  unbiased  understanding  of  each  alternative's 
capabilities. 

D.  SUMMARY 

Benefit  Cost  Ratio  is  designed  to  determine  the  benefits 
received  relative  to  an  alternative's  cost  per  unit.  Unlike 
previously  discussed  economic  analysis  tools,  BCR  can  evaluate 
non-monetary  benefits  and  can  accommodate  both  structured  and 
non- structured  profitability.  Because  it  uses  UAC,  BCR  is 
sensitive  to  the  time  value  of  money.  BCR  can  also  be  used  to 
measure  unstructured  or  unknown  benefits  by  using  the 
Aggregate  Benefit  Value  (ABV) .  When  used  properly,  BCR  can 
examine  the  relationship  between  competing  proposal's  costs 
and  non-quantif icible  benefits. 
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Z.  FDNCTIQlUiL  BCOHOMZC  ANALYSIS 


A.  BACZ6R00ND 

The  Functional  Economic  Analysis  Development  Action  Plan 
(FEA/DAP)  (1992)  says  that  Function  Economic  Analysis  (FEA)  is 
a  management  tool  to  support  and  document  the  costs  and 
benefits  of  business  process  improvements  and  related 
investments  in  information  technology.  The  FEA  Guidebook 
(1992)  adds  that  this  is  a  evolving  process  intended  to  meet 
the  unique  demands  of  computer  technology.  FEA  is  the  primary 
means  of  presenting  and  defending  the  IT  budget,  acquisition, 
and  functional  planning  process.  The  FEA/DAP  (1992)  states 
that  FEA  is  now  providing  CIM  functional  linkages  in  both  the 
POM  94/95  and  FY  1994  budget  submission  for  all  IT  items. 

B.  FUNCTIONAL  ECONOMIC  ANALYSIS  DEFINED 

A  FEA  is  the  primary  document  in  the  decision  package 
evaluating  actions  to  achieve  a  functional  objective.  This 
includes  selecting  migration  systems,  implementation,  and 
justifying  data  and  information  changes.  FEA  is  used  to: 

•  evaluate  proposed  courses  of  action 

•  present  the  business  case  for  approving  and  inplementing 
the  proposed  action,  and 
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•  evaluate  the  business  case  at  appropriate  decision  points 
for  program  continuation  or  re-direction  (LCM  milestones, 
or  program  changes) . 

FEA  is  a  conplete  and  on-going  analysis  of  alternatives 
over  the  life  cycle  of  IT  investments.  It  was  developed  to 
support  functional  decision  making  and  support  analysis  of 
cost  incurred  and  benefits  realized  in  IT  investments. 

C.  PBA  PREPARATION 

The  first  step  in  the  FEA  process  is  the  Functional 
Process  Improvement  (FPI)  cycle.  FPI  is  a  six  step  process  in 
which  management  collects,  process  and  evaluates  data  relevant 
to  the  IT  alternative.  The  six  steps  include:  define, 
analyze,  evaluate,  plan,  approve,  and  execute.  Each  step  will 
be  discussed  in  turn. 

1.  Define 

Definition  describes  the  current  status  of  the 
proposal.  This  description  is  expressed  in  terms  of  costs, 
processes,  performance  measures,  inventories,  and  other 
attributes.  These  inputs  form  the  framework  for  preparing  the 
progrcun's  scope  and  objectives.  From  this  strategies  are 
devised  to  achieve  the  desired  objective  in  relation  to  the 
Baseline  state.  Straussman  (1991)  refers  to  baselines, 
objectives  and  strategies  as  the  project's  "Functional 
Direction. " 
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2 .  Analys* 


Once  the  functional  base  is  developed,  the  current 
process  is  analyzed  in  an  effort  to  identify  potential 
improvements.  In  this  process,  the  FEA  Guidebook  (1992) 
states  that  Activity  Based  Costing  (ABC)  or  Unit  Costing 
techniques  are  employed.  These  methods  provide  a  structured 
approach  to  documenting  current  processes  and  improvements. 
The  process  improvement  step  also  uses  Total  Quality 
Management  (TQM)  techniques  to  assess  obstacles,  survey 
relevant  practices  and  analyze  data  sources  and  information 
flows. 

3 .  Evaluate 

The  Evaluation  Phase  models  potential  improvements  to 
determine  how  the  proposal  should  be  implemented.  During  this 
step  individual  proposals  are  packaged  as  alter. natives.  Each 
alternative  describes  a  possible  plan  for  attaining  an 
objective.  This  step  considers  costs  in  manpower,  resources, 
and  materials  over  time  required  by  each  alternative.  This 
evaluation  is  expressed  in  monetary  terms  to  determine  the 
most  efficient  outlay  with  regard  to  costs  and  benefits. 

4.  Plan,  J^prove,  and  Execute 

Plan,  Approve,  and  Execute  represent  the  last  three 
steps  of  the  FPI  cycle  in  Figure  10-1.  These  three  steps  are 
on-going  once  an  alternative  is  selected.  Each  step  provides 
the  FEA  with  information  and  feedback  as  to  how  the  selected 


alternative  Is  performing  in  relative  to  the  plan.  During 
these  steps: 


•  Detailed  planning  is  conducted  to  augment  the  defined 
strategy 

•  Any  deviation  from  the  plan,  objectives,  or  strategies  is 
agreed  upon  and  approved  and  the  evaluation  is  updated  to 
determine  the  revised  costs,  euid 

•  Once  the  plan  is  approved,  it  is  executed.  As  additional 
information  is  acquired,  it  is  used  in  an  iterative 
process,  providing  source  data  for  continual  in^rovement 
for  the  concept  and  design. 


DEFINE 

ANALYZE 

EVALUATE 

Objectives, 

Strategy, 

Baselines 

-► 

Functional 

Processes 

Alternatives 

f 

1 

New 

Processes, 
Data  Systems 

Proposed 

Changes 

Implementation 

1 

EXECUTE 

APPROVE 

PLAN 

Figure  10-1  Functional  Process  Improvement  Cycle 
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D.  PIA  PRINCZPIiXS 


FEA  methodology,  according  to  the  FEA  Guidebook  (1992),  is 
directed  by  three  general  principles.  These  principles  guide 
management  activities  at  the  functional  activity  level. 

1 .  Functional  Focus 

FEA  is  designed  to  evaluate  changes  in  a  functional 
process.  FEA  provides  decision  makers  with  a  bottom  line 
approach  to  use  resources  effectively  in  meeting  defined 
objectives  and  strategies.  This  focus  is  intended  to  measure 
costs  and  benefits  associated  with  IT  investments  and  insure 
that  these  refinements  constitute  function  iirprovement  or 
value  added  capadsility. 

2 .  Measurement 

FEA  requires  that  key  elements  are  weighted,  including 
the  costs  and  output  of  a  functional  process.  Quantitative 
measures  are  essential  to  decision  makers  in  determining  an 
alternative's  economic  feasibility. 

3.  On-Going  Management  Tool 

FEA  is  an  on-going  requirement.  This  methodology 
refines  and  updates  information  on  a  continual  basis.  Details 
pertinent  to  the  tasking  and  functional  areas  of  concern  are 
reviewed  as  shown  in  Figure  10-1. 

E.  FUNCTIONAL  ECONOMIC  ANALYSIS  MODEL 

The  Functional  Economic  Analysis  Model  (FEAM)  is  an 
evolving  economic  analysis  tool  for  evaluating  requirements  of 
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the  FEA  process.  FEAM  is  being  developed  by  the  Institute 
for  Defense  Analysis  and  is  availcLble  for  DoD  Service  members 
and  employees. 

FEAM  was  designed  to  support  the  FEA  process  in  two 
mamners: 

•  FEAM  aids  in  the  analysis  of  potential  cost  savings  and 

•  FEAM  simplifies  data  analysis  during  the  FPI  cycle  and 

Business  Case  process. 

FEAM  serves  an  intermediary  mode.  Its  objective  is  to 
receive  data  and  process  information  regarding  correcting 
alternatives.  The  model  then  compares  this  information  to  the 
budget  Baseline.  The  Baseline,  according  to  the  FEA  Guidebook 
(1992) ,  is  a  point  of  reference  for  measuring  progress  in 
process  irrrprovement  and  relative  cost  analysis.  FEAM  presents 
the  simulation  results  in  graphical  and  tedDular  format. 

1.  System  Requirements 

FEAM  is  designed  to  operate  on  either  an  IBM™ 
compatible  or  Apple  Macintosh™  machine.  FEAM  is  an  add  on 
application  written  as  a  macro  for  Microsoft  Excel™.  Because 
FEAM  operates  in  the  Microsoft  Windows™  and  Multifinder™ 
environments,  it  has  the  benefit  of  Graphic  User  Interface 
(GUI)  and  What -You -See -Is -What -You -Get  (WYSIWYG)  terminal 
emulation.  In  addition  to  the  software  requirements,  FEAM  has 
the  following  hardware  criteria: 
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•  A  mouse 


•  2MB  of  RAM 

•  20MB  of  Hard  Disk  space 

•  EGA  display 

The  following  upgrades  are  recommended  to  enhance  system 
responsiveness : 

•  4MB  of  RAM  or  higher 

•  Math  co-processor 

•  VGA  monitor  or  higher 

2.  PERM  Menu  Overview 

REAM'S  menu  structure  is  divided  into  four  levels, 
a.  Level  l 

Level  1  is  the  program's  initial  menu  options  and 
screen  display.  There  are  ten  options,  divided  into  three 
different  categories; 

(1)  Program  Functions 

Program  Functions  include  file,  view,  print, 
and  Help  options  generic  to  Windows™  and  Multifinder™ 
application  environments. 

(2)  Simulation  Parameters 

Simulation  Parameters  are  definition  settings 
and  execution  options  used  to  designate  the  FEA  Risk  Adjusted 
Discounted  Cash  Flow  procedures.  The  discount  rate  and  number 
of  model  simulations  are  selected  in  this  option. 


(3)  Program  or  Alternative  Definition 

Program  or  Alternative  Definition  are  used  to 
enter  data  elements  which  describe  the  Baseline,  Current  Base, 
and  Each  Alternative.  This  menu  option  also  serves  as  the 
path  to  the  three  lower  levels. 

b.  Level  2 

Level  2  has  two  purposes,  graphics  display  and 
access  to  lower  levels  of  the  data  entry  tables .  The  graphs 
displayed  in  this  level  show  the  cost  breakout  between 
Operations  and  Management  and  Support. 

c.  Level  3 

Level  3  provides  the  cost  element  breakouts 
represented  over  time.  These  displays  reveal  the  cost  element 
spending  over  the  life  cycle  of  each  alternative. 

d.  Level  4 

Level  4  is  the  alternative  cost  input  data  fields. 

3 .  Data  Analysis 

Once  a  proposal  is  entered  into  FEAM,  the  model 
evaluates  the  data  using  the  Risk  Adjusted  Discounted  Cash 
Flow  (RADCF)  method.  The  data  values  are  entered  into  a  model 
simulator  and  its  resulting  values  are  displayed  in  tables  and 
graphics . 

RADCF  calculations  simulate  the  probable  best  and 
worse  case  scenario  to  establish  upper  and  lower  bounds  for 
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the  relative  success  of  each  proposal.  Using  this  information 
FEAM  conducts  a  Monte  Carlo  simulation,  by  cost  element,  for 
each  alternative.  Options  selected  from  within  Level  1  will 
determine  whether  an  intermediate  (lOO  simulations)  or  a  final 
(500  iterations)  simulation  is  calculated.  The  simulations 
form  the  most  probable  program  path.  This  is  compared  against 
the  Baseline  to  determine  the  potential  savings  for  each 
alternative. 

The  model  simulation  routine  is  quite  sophisticated 
and  calculation  intensive.  Average  simulation  times  for  the 
Baseline  machine  (an  IBM  compatable  80386  SX  16MHz  system  with 
2MB  RAM)  was  45  minutes  for  an  intermediate  analysis. 

F.  SUMMARY 

Functional  Economic  Analysis  provides  an  integral  part  of 
the  CIM  strategy  to  facilitate  process  improvement  into  DoD  IT 
programs  and  budgeting.  This  methodology  analyzes  an 
investment's  potential  benefit  and  standardizes  the 
information  necessary  to  perform  the  process.  It  is  an 
evolving  process  developed  to  meet  DoD's  growing  needs  and  the 
changing  technological  base. 

When  FEAM  is  used  to  perform  the  RADCF  simulation, 
detailed  economic  analysis  can  be  performed  by  non- economists 
in  a  intermediary  mode  to  support  the  Business  Case 
methodology.  However,  FEAM  is  currently  limited  only  to  FEA 
related  applications. 
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ZI.  PC  BCOHPACZ 


A.  BACKCROOm} 

Turbin  (1990)  says  a  decision  support  system  (DSS)  is  an 
interactive  flexible  and  adaptable  conqputer  based  information 
system  that  uses  decision  rules,  models,  and  model  base. 
Coupled  with  the  decision  maker's  own  insights,  this  leads  to 
specific  implementable  decisions  in  solving  problems  that  are 
not  cimeanable  to  management  science  optimization.  By  design, 
a  DSS  supports  complex  decision  making  and  increases  an 
organization's  effectiveness  by  providing  a  structured  process 
for  making  these  decisions. 

The  Personal  Computer  version  of  Economic  Analysis  Package 
(ECONPACK)  is  a  unique  economic  analysis  tool  that  supports 
functional  economic  analysis.  ECONPACK  is  available  to 
personnel  throughout  the  Department  of  Defense  and  provides  a 
comprehensive  con^uter  based  decision  support  system  which 
incorporates  economic  analysis,  calculations,  documentation, 
and  reporting  capabilities.  Developed  by  the  U.S.  Army  Corps 
of  Engineers,  this  data  analysis  application  is  structured  so 
that  it  ceui  be  used  by  non- economists  to  prepare  complete, 
properly  documented  economic  analysis  in  support  of  Department 
of  Defense  funding  requests.  ECONPACK  is  a  menu  driven 
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progremi  featuring  interactive  display  screens  enabling  the 
user  to  select  and  specify  functions.  The  programs  has 
generic  analytic  capabilities  that  provide  standardized 
economic  analysis  methodologies  to  a  broad  range  of  capital 
investment  categories. 

Two  versions  of  the  Automatic  Economic  Analysis  Package 
are  availcdDle.  The  first  is  the  PC  version  requiring  a  80286 
IBM  compatible  computer  operating  DOS  version  3.2  or  higher. 
The  second  is  the  Mainfreune  application  which  can  be  accessed 
via  the  Progreunming ,  Administration,  and  Execution  (PAX) 
computer  system.  Both  the  PC  and  Mainframe  versions  provide 
the  capability  to  transmit  data  packets  to/from  other  systems 
employing  ECONPACK.  This  was  designed  into  the  system  to 
allow  analysts  to  develop  Economic  Analysis  off  line,  then 
transmit  files  as  part  of  a  multi  year  appropriation  funding 
request . 

ECONPACK  is  used  to  develop  Economic  Analysis  in  support 
of  multi-year  appropriations,  including  but  not  limited  to, 
military  housing  construction,  procurement,  research  and 
development,  test  and  evaluation,  and  military  leasing.  This 
computer  based  information  system  performs  standardized  life 
cycle  cost  calculations,  including  net  present  value, 
equivalent  uniform  annual  cost,  savings  to  investment  ratio, 
and  discounted  payback  period.  It  also  provides  graphical 
output  for  cost  sensitivity  analysis  and  discounted  rate 
payback  analysis. 
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B.  CAPABILITIES  OP  ECONPACK. 

ECONPACK  provides  support  for  decision  makers  in  semi- 
structured  and  unstructured  situations  bringing  together  human 
judgement  and  computerized  information.  Support  provided  for 
top  executives  is  focused  on  their  strategic  planning 
needs.  Support  is  provided  to  individuals  as  well  as  groups 
by  either  the  PAX  system  or  through  the  PC  ECONPACK  data 
transmission.  The  graphics  output  of  ECONPACK  supports  less 
structured  problems  which  frequently  involve  individuals  from 
different  departments  and  organizational  levels.  ECONPACK  can 
assist  in  the  decision  making  process. 

ECONPACK  provides  support  to  all  phases  of  the  decision 
making  process:  intelligence,  design,  choice,  and 

implementation.  It  uses  a  comprehensive  seven  step  process. 
The  steps  include: 

1.  Establish  and  state  the  objective 

2.  Identify  alternatives 

3.  Form  assumptions 

4.  Determine  costs  and  Benefits 

5.  Compare  the  alternatives 

6.  Perform  the  Sensitivity  Analysis 

7.  Generate  Results,  Recommendations  &  Review  Output. 

Each  of  these  steps  is  automated  within  the  system  and  steps 
are  performed  sequentially  to  ensure  both  a  thorough  economic 
analysis  and  traceable  documentation  for  each  proposal. 
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ECONPACK  supports  a  variety  of  decision  making  situations. 
It  is  flexible  so  users  can  add,  delete,  combine,  or  rearrange 
basic  elements  over  time.  This  capability  permits  ad  hoc 
analysis.  ECONPACK  improves  decision  making  effectiveness 
(accuracy,  timeliness,  and  quality) .  It  is  not  as  concerned 
with  decision  making  efficiency  (cost  of  making  the  decision, 
including  computer  time) . 

The  major  capability  of  ECONPACK  is  its  ability  to  create 
models  from  scratch  or  from  existing  data.  The  system  allows 
users  to  manipulate  data  so  that  different  scenarios  can  be 
developed.  ECONPACK  possesses  the  ability  to  store  and  manage 
a  wide  variety  of  different  types  of  models  and  to  access  and 
integrate  model  data.  It  also  permits  model  tracking,  to 
manage  and  maintain  the  model  base 

The  file  maintenance  facility  in  ECONPACK  catalogues  all 
the  files  in  the  model  base.  It  includes  the  data  set  for 
each  model  and  the  graphical  output  associated  with  each 
analysis.  Each  model  is  maintained  in  a  free  form  text. 
Thus,  the  analysis  can  be  reviewed  without  reassimilation. 

The  help  menus  are  identified  on  all  screens  of  ECONPACK. 
Bennett  (1977)  said  that  this  component  of  a  DSS  is  the  single 
most  important  characteristic  associated  with  design. 

Interface  is  divided  into  three  components; 

•  action  language 

•  display 
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•  and  knowledge  base 


The  Action  Language  is  how  a  user  conmunicates  with  the 
system.  Input  options  are  specified  from  the  computer 
keyboard  and  function  keys.  Mouse  support  and  Windows 
compatibility  are  not  offered.  Display  relates  to  on-screen 
graphics.  ECONPACK's  display  is  uncluttered  with  accesscdjle 
help  commands  and  menu  options.  Knowledge  base,  according  to 
Bennett  (1977)  ,  refers  to  the  information  that  a  user  must 
possess  to  use  the  whole  system.  This  may  be  the  weak  point 
of  the  system.  ECONPACK  is  generally  used  in  the  intermediary 
mode.  This  means  that  non -economists  prepare  the  analysis  for 
decision  makers,  and  are  often  unaware  of  the  specific 
capabilities  or  limitations  of  a  analysis  technique.  They  may 
not  be  able  to  identify  the  most  appropriate  technique  for  the 
data  set  availal)le. 

C.  ECONPACK  TESTING  METHODOLOGY 

A  verification  and  validation  of  ECONPACK  was  conducted 
using  the  problems  developed  in  preceding  chapters .  The  scope 
of  these  tests  was  to  verify  ECONPACK  results  against  manually 
computed  solutions.  This  form  of  test  is  called  "black  box" 
or  functionality  analysis.  According  to  Andriole  (1986), 
"black  box"  testing  is  designed  external,  or  independent  of 
the  software.  No  consideration  is  given  to  the  internal 
logic,  control  or  data  flow  in  developing  the  data  set.  Given 


a  known  quantity,  the  software  should  produce  an  acceptable  if 
not  exact  result. 

The  problems  discussed  in  each  of  the  previous  chapters 
were  used  as  test  data.  The  problem  definitions  represent  the 
relative  domain  of  each  technique  evaluation.  Break-Even 
analysis.  Internal  Rate  of  Return,  and  Benefit  Cost  Ratio  were 
not  tested  as  they  are  currently  unsupported  by  ECONPACK. 

1.  Net  Present  Value 

This  ECONPACK  module  was  tested  using  both  examples 
presented  in  discussing  the  NPV  technique.  ECONPACK  Summary 
and  Project  Cost  Reports  are  contained  in  Appendix  D.  During 
the  black  box  tests,  the  following  areas  deviated  from  the 
values  computed  manually. 

•  period  of  analysis 

•  computation  of  the  discount  factor  for  the  current  year. 

Each  example's  economic  life  was  entered  into 
ECONPACK' s  General  Information  sxibsection  of  the  Data  Entry 
and  Modification  module.  ECONPACK  interpreted  the  economic 
life  of  these  problems  as  periods  of  analysis.  The  data 
definition  caused  recurring  difficulty  in  document  entry. 
Exan^le  1  possessed  an  economic  life  of  five  years,  which  was 
calculated  based  on  the  fiscal  year  of  acquisition  and  each  of 
the  five  years  of  operation.  ECONPACK  does  not  have  the 
capability  to  evaluate  current  year  investments  as  part  of  the 
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problem  set.  To  overcome  this  situation,  a  period  of  analysis 
of  six  years  (initial  investment,  plus  five  out  years)  was 
entered.  Once  this  adjustment  was  made  in  the  baseline 
exaitple,  a  fit  of  .9705  was  achieved  by  declaring  the 
following  values; 

•  period  of  analysis  6  years 

•  program  start  year  1993 

•  base  year  1994 

Each  example's  period  of  analysis  was  redefined  for 
each  methodology  and  remained  constant  throughout  the  rest  of 
the  functionality  testing. 

ECONPACK  had  a  0.0295  error  in  calculating  the  NPV  for 
current  year  investments.  This  error  rate  occurs  when 
calculating  the  discount  factor.  As  discussed  in  Chapter  II, 
the  formula  for  computing  the  middle  of  the  year  discount 
factor  was  presented  in  Equation  2-5 

MOY= - — —  Equation  2-5 

(n  the  year  of  analysis,  and  i  equals  interest  rate) 
when  nal.  However,  if  n=0  then  the  following  formula, 
contained  in  Example  11-1,  applies: 

MOY= — -=1  Exanmle  11-1 

(l+i)®  ^ 
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However  with  these  constraints  ECONPACK  computes  the  discount 
factor  for  the  base  or  current  year  (n=0)  as  shown  in  Equation 


11-1: 


MOY, 


BCOSPACK 


(1+i) 


=1.049 


Equation  11-1 


The  middle  of  the  year  discount  factor  computed  in  this  manner 
inflates  values  for  the  current  year.  Figure  11-1  shows  the 
control  NPV  calculations  compared  to  ECONPACK' s  (from  Appendix 
C)  . 


NPV  Bxasqpl*  1 
Benchmark  Calculation 


n 

0 

1 

2 

3 

4 

5 

Discount 

Factor  1 

.954 

.867 

.788 

.717 

.652 

COST 

20,000 

3,000 

3,000 

3,000 

3,000 

3,000 

PV  COST 

20,000 

2,862 

2,601 

2,364 

2,151 

1,956 

TOTAL  NPV: 

31,934 

BCONPACK  Calculation 

n 

0 

1 

2 

3 

4 

5 

Discoiuit 

Factor  1.049 

.953 

.867 

.788 

.716 

.651 

COST 

20,000 

3,000 

3,000 

3,000 

3,000 

3,000 

PV  COST 

20,976 

2,860 

2,600 

2,364 

2,149 

1,954 

TOTAL  NPV:  32,904 


Figure  11-1  Con^arision  of  Benchmark  to  ECONPACK  NPV 
Calculations. 


ECONPACK  computes  all  discount  factors  in  a  similar 
manner  when  the  start  year  (n-0)  is  less  than  the  base  year. 
This  condition  is  pervasive  in  each  discounting  convention. 
Because  the  discount  factor  is  a  common  component  in  each  of 
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ECONPACK'8  techniques,  all  results  are  affected  by  this 
abnormality. 

2.  nnlfoxa  Annual  Cost 

The  unique  characteristic  of  the  UAC  technique  is  its 
ability  to  evaluate  alternatives  with  different  econcMtiic 
lives.  In  the  current  configuration,  ECONPACK  does  not 
support  this  capcJaility. 

In  UAC  Exait^le  1,  two  alternatives  were  described. 
Attributes  of  these  alternatives  are  provided  in  the  Figure 
11-2. 


BBMCHMARK  CALCULATIONS 

MiTBWATiyB-A 

NPV^  «  325k+(35k*3.739)+(45k*.717)+(40k*.652)+(60k*.489)  =  $543,550 
OACa  =  $543,550  +  5.597  =  $97,114 

ALTKRNATIVK  B 

NPVg  =  350k+(25k*3.326)+(S0k*.652)  =  $465,750 
UACb  =  $465,750  ♦  3.978  =  $117,081 


KCONPACK  CALCULATIONS 


ALTBRNATIVB  A 

NPVa  =  (325k*1.049)+(35k*3.739)+(45k*.717)+(40k*.652)+(60k*.489)  - 

$559,475 

UACa  =  $559,475  +  5.597  =  $99,960 

ALTKRNATIVK  B 

NPVg  =  (350k*1.049)+(25k*3.326)+(50k*.652)  =  $482,900 
UAC,  =  $482,900  +  3.978  »  $121,393 


Figure  11-2  Comparision  of  Benchmark  to  ECONPACK  UAC 
Calculations 


ECONPACK  requires  identifying  the  analysis  period  during  the 
program  definition.  The  economic  life  is  entered  once  on  the 
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General  Information  Screen.  Because  this  field  permits  only 
one  period  of  analysis,  ECONPACK  uses  the  cumulative  discount 
factor  corresponding  to  the  longer  period  of  analysis.  This 
situation  resulted  in  the  least  cost  alternative  being 
incorrectly  identified  in  both  UAC  examples.  ECONPACK  gives 
a  correct  answer  if  UAC  is  used  only  when  economic 
alternatives  are  reoccurring.  By  calculating  the  least  common 
multiplier,  the  cost  data  can  be  repeated  to  determine 
equivalent  economic  replacement  costs.  In  Example  1,  the 
least  common  multiplier  is  40  years.  However,  the  least 
common  multiplier  approach  is  not  always  convenient, 
practical,  or  supported.  Example  2  has  a  least  common 
multiplier  of  120  years,  an  unsupported  analysis  period. 

3.  Savings  Investment  Ratio 

Savings  Investment  Ratio  is  used  to  rank  capital 
budget  proposals  based  on  their  potential  cost  savings. 
ECONPACK  only  considers  proposals  that  are  evaluated  against 
the  status  quo.  Evaluating  competing  investment  projects  for 
budget  decisions  and  calculating  the  hurdle  rate  threshold  are 
not  analytical  options. 

The  data  fit  between  manual  and  ECONPACK  SIR 
solutions,  shown  in  Figure  11-3,  was  .9655.  The  deviation  of 
.0345  results  from  discount  factor  errors  previously 
discussed. 
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nwTThmrK 

Savings 

Investment 

1>  ■ 

$500k  +  (50k  * 
$704k  -  (20k  * 
709->^696-1.18 

6.447)  «  $822k 
0.405)  $696k 

Iconoack 

Savings 

($500k  *1.049) 

+  (50k  *  6.447) 

>  $846k 

Investment 
SlRfmnint  * 

(S704k  *  1.049) 
84e4-730>1.16 

-  (20k  *  0.405) 

=  $730k 

Figure  11-3  Comparison  of  Benchmark  to  ECONPACK  SIR 
Calculations 


4.  Discounted  Payback  Period 

Discounted  payback  analysis  evaluates  the  period  of 
time  necessary  for  an  investment  to  recoup  its  own  initial 
costs.  The  resulting  analysis  is  expressed  as  the  number  of 
years  required  for  payback.  ECONPACK  calculations,  shown  in 
Figure  11-4,  are  consistent  with  manual  solutions  and  achieved 
a  data  fit  of  0.995.  However,  the  current  DPA  configuration 
is  restricted  to  data  that  meet  the  pre-conditions  associated 
with  SIR.  DPA  is  automatically  calculated  with  SIR 
calculations.  As  with  the  SIR  analysis,  evaluating  competing 
investment  projects  for  budget  decisions  or  calculating  the 
hurdle  rate  threshold  are  not  available  options. 
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Buchaark 

PVj  -  PV,  «  2280  -  (250  *  0.652)  *  2117 
PV,  .  750  *  3.977  >  2983 
(PVi  -  PV.)  ♦  S  -  2117  +  750  -  2.823  -  3.3  years 

DPP  intnrt  *  3.3  Years 

Bconnack 

PV;  -  PV,  «  (2280  •  1.049)  -  (250  *  0.652)  =  2391 
PV.  s  750  *  3.975  *=  2981 
(PV,  -  PV,)  +  S  -  2391  +  750  -  3.188  -  3.5  years 

DPP  =  3.5  Years 


Figure  11-4  Comparison  of  Benchmark  to  ECONPACK  DPA 
Calculations. 

D.  SUMMARY 

ECONPACK  is  a  useful  DSS  tool  to  support  functional 
economic  analysis.  It  is  designed  as  an  intermediary  DSS  tool 
that  is  intended  to  simplify  FEA  requirements  for  capital 
investment  analysis  by  non- economists.  ECONPACK  is  limited  to 
supporting  the  following  analysis  methods: 

•  Net  Present  Value 

•  Uniform  Annual  Cost 

•  Savings  Investment  Ratio 

•  Discounted  Payback  Analysis 
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Functionality  testing  of  ECONPACK  detected  deviations  from 
the  expected  values  developed  in  analysis  technique 
discussions.  These  deviations  were  attributed  to: 

•  data  definition  of  period  for  analysis 

•  calculation  of  discount  factors 

•  handling  of  alternatives  with  different  economic  lives 

Evaluating  criteria  was  restricted  in  calculating  the 
savings  opportunity  for  competing  investment  proposals  and 
establishing  rate  hurdles  for  capital  budgeting  decisions. 
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XII.  CONCLUSIONS  AND  RECOMMENDATIONS 


A.  Conclusions 

Recent  changes  in  the  threat  to  U.S.  defenses  have  caused 
a  significant  shift  in  national  priority.  Executive  and 
Legislative  focus  has  moved  from  the  demands  of  the  Cold  War 
to  deficit  reduction  and  economic  reform.  The  corresponding 
reductions  in  DoD  funding  will  translate  to  tighter  control  of 
resources.  This  effort  should  represent  a  significant 
challenge  to  DoD  throughout  the  decade.  The  delicate  balance 
between  capabilities  and  resources  will  necessitate  thorough 
review  of  capital  investments  for  IT  programs  or  systems. 

A  thoughtful  yet  efficient  review  methodology  was 
developed  by  Corporate  Information  Management  (CIM)  for  this 
purpose.  The  process,  entitled  FEA,  is  an  integral  component 
of  DoD  process  improvement  and  evaluates  the  value  of  IT 
programs  by  measuring  benefits  in  relation  to  costs.  FEA 
represents  an  evolving  methodology  which  will  use  different 
economic  analysis  technicjues  to  support  the  evaluation 
process . 

The  analysis  techniques  presented  in  this  thesis  account 
for  the  time  value  of  money  over  the  life  cycle  of  an 
investment.  Additionally  each  economic  analysis  tool  offers 
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unique  properties  for  evaluating  capital  investment 
altemativies . 


1.  Net  Present  Value  evaluates  competing  alternatives 
with  equal  economic  lives,  and  benefits. 

2 .  Uniform  Annual  Cost  is  useful  in  excunining 
alternatives  with  differing  economic  lives. 

3.  Savings  Investment  Ratio  evaluates  the  relationship 
between  investment  and  projected  return. 

4.  Benefit  Cost  Ratio  is  used  to  quantify  non-monetary 
benefits  and  evaluate  them  respective  of  their 
initial  investment. 

5 .  Discounted  Payback  Analysis  expresses  the 
relationship  between  costs  and  benefits  in  the  time 
necessary  to  recoup  the  investment. 

6.  Breakeven  Analysis  looks  at  output  in  units  while 
evaluating  variable  costs. 

7 .  Internal  Rate  of  Return  expresses  output  as  a 
percent  of  return  on  investment. 


CIM  is  developing  the  FEAM  as  a  computer  based  analysis 
tool.  These  computer  based  tools  help  standardize  and  enhance 
the  management  review  process.  In  addition  to  supporting  the 
decision  process,  DSS  increases  the  capability  for  decision 
makers  to  identify  costs  over  a  proposed  lifecycle  with 
repsect  to  value.  In  supporting  program  life  cycle 
development,  FEAM  uses  the  business  case  methodolog.  FEAM  was 
designed  to  support  analysis  of  potential  cost  savings 
proposals  for  IT  managment,  in  order  to  meet  force  reduction 
levels  presented  in  the  DMR.  FEAM  is  a  Microsoft  Excel™ 
application  operating  in  the  Windows™  environment. 
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PC  Econpack  is  a  DOS  based  program  designed  by  the  USAGE 
to  support  capital  investment  decisions.  PC  Econpack  has 
automated  the  economic  analysis  process,  by  operating  in  the 
intermediary  mode  permitting  non- economists  to  provide 
evaluation  support. 

PC  Econpack  and  FEAM  provide  users  with  convenient 
computer  based  economics  tools.  These  programs  permit 
decision  makers  to  prepare  timely  and  consistant  analysis  of 
data.  ECONPACK  and  FEAM  are  available  for  use  by  DoD 
activities.  Appendix  D  provides  addresses  to  obtain  software 
and  supporting  documentation. 

B.  Recosmendatlons 

Each  technique  discussed  has  a  unique  purpose  in 
supporting  FEA.  Software  applications  used  to  consider 
capital  investments  for  information  technology  should  provide 
a  broad  computing  capability  to  thoroughly  evaluate  these 
decisions.  The  following  recommendations  are  provided; 

1 .  Econpack 

ECONPACK' s  capabilities  be  expanded  to  include  the 
eight  analysis  techniques  discussed. 

Discrepancies  observed  in  investment  handling  and 
calculating  current  year  discount  factors  be  corrected. 

Expand  ECONPACK' s  UAC  module,  to  evaluate 
alternative's  with  different  economic  lives. 

ECONPACK  should  be  included  as  a  module  within  FET^  to 
handle  capital  investment  analysis. 
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2.  FBAM 


Expand  the  analysis  capabilities  in  FEAM  to  include 
each  capital  investment  tool  discussed  in  this  paper.  These 
techniques  contribute  to  the  con?)lete  analysis  of  IT 
investment  options  and  expand  the  functionality  to  the  end 
user  level. 
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XPPKNDIX  A 


A.  7%  Discount  Table 


Discount 


Year 

Factor 

1 

0.967 

2 

0.904 

3 

0.844 

4 

0.737 

5 

0.737 

6 

0.689 

7 

0.644 

8 

0.602 

9 

0.563 

10 

0.526 

11 

0.491 

12 

0.459 

13 

0.429 

14 

0.401 

15 

0.375 

16 

0.350 

17 

0.327 

18 

0.306 

19 

0.286 

20 

0.267 

21 

0.250 

22 

0.233 

23 

0.218 

24 

0.204 

25 

0.190 

26 

0.178 

27 

0.166 

28 

0.155 

29 

0.145 

30 

0.136 

Cumulative 

Discount 

Factor 

0.967 

1.871 

2.716 

3.454 

4.192 

4.881 

5.526 

6.128 

6.691 

7.217 

7.709 

8.169 

8.598 

8.999 

9.375 

9.725 

10.053 

10.359 

10.645 

10.913 

11.163 

11.396 

11.615 

11.819 

12.009 

12.188 

12.354 

12.510 

12.655 

12.791 
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B.  10%  Discount  Table 


Discount 

Year 

fftg-tor 

1 

0.954 

2 

0.867 

3 

0.788 

4 

0.717 

5 

0.652 

6 

0.592 

7 

0.538 

8 

0.489 

9 

0.445 

10 

0.404 

11 

0.368 

12 

0.334 

13 

0.304 

14 

0.276 

15 

0.251 

16 

0.228 

17 

0.207 

18 

0.188 

19 

0.171 

20 

0.156 

21 

0.141 

22 

0.129 

23 

0.117 

24 

0.106 

25 

0.096 

26 

0.088 

27 

0.080 

28 

0.072 

29 

0.066 

30 

0.060 

Cuanilatlve 

Discount 

Factor 

0.954 

1.821 

2.609 

3.326 

3.978 

4.570 

5.108 

5.597 

6.042 

6.446 

6.814 

7.148 

7.452 

7.728 

7.979 

8.207 

8.414 

8.602 

8.773 

8.929 

9.070 

9.119 

9.316 

9.422 

9.518 

9.606 

9.686 

9.758 

9.824 

9.884 
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APPENDIX  B 


A.  PRESENT  VALUE  OF  AN  ANNUITY  OP  $1  IN  ARREARS 
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APPENDIX  C*  Bconpack  Output 


A.  Net  Present  Value 

FILENAME:  EX2NFV 
DATE  OENERATEO:  36  MAY  1993 
VERSION:  PC  V3.0I 

EXECUTIVE  SUMMARY  REPORT  PAOEOOl 

PROJECTTTTLE  :  EXAMPLE 3  CHAPTER  3  (NET  PRESENT  VALUE) 
DISCOUNT  RATE  :  I0.00« 

PERIOD  OF  ANALYSIS:  6  YEARS 
START  YEAR  .1993 
BASE  YEAR  :  1994 

PROJECT  OBIBCnVE: 


RESULTS  AND  RECOMMENDATIONS: 

ALTERNATIVE  NAME  NPV  EUAC  SIR  DPP 


1  ALTERNATIVES  $30^  S7,630 

2  ALTERNATIVE4  $2S.«9t  $6^13  0.00 

ACTION  OFFICER: 

ORGANIZATION  : 
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LIFE  CYCLE  COST  REFORT  FAOEOOl 

PROJECT/FROaRAM  COSTS 
ALTERNATIVE  1:  ALTERNATIVES 

ALTERNATIVE  TOTAL  MIDDLE  CUMULATIVE 

3  ANNUAL  OF  YEAR  FRESEKT  NET  PRESENT 

YEAR  OUTLAYS  DISCOUNT  VALUE  VALUE 

(Ot)  FACTORS 


1993 

$7,000 

$7,000 

1994 

$3,000 

$3,000 

1993 

$3,000 

$3,000 

1996 

$3,000 

$3,000 

1997 

$3,000 

$3,000 

199t 

$20,000 

$30,000 

*NFV 

100.00 

$30,340 

DISCOUNTINO 
CONVENTION  M-O-Y 


1.049 

$7443 

$7442 

0.933 

$3,160 

$10402 

0.167 

$2,600 

$12,102 

0.7tt 

$2464 

$13,166 

0.716 

$2,149 

$17415 

0.631 

$13,023 

$30440 

EQUIVALENT  UNIFORM  ANNUAL  COST  >  $7,630  (lO.OOE  DISCOUNT  RATE,  6  YEARS) 
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LIFE  CYCLE  COST  EEPOKT  PAGE 002 

PROlECT/PROaitAM  COSTS 
ALTERNATIVE  2;  ALTERNATIVE  4 

ALTERNATIVE  TOTAL  MIDDLE  CUMULATIVE 

4  ANNUAL  OF  YEAR  PRESENT  NET  PRESENT 

YEAR  OUTLAYS  DISCOUNT  VALUE  VALUE 
(01)  FACTORS 


1993 

$6,000 

$6,000 

1.0*9 

$6,293 

$6,293 

1994 

$1,000 

$1,000 

0.953 

$953 

$7,246 

1995 

$1,000 

$1,000 

0.867 

$867 

$8,113 

1996 

$1,000 

$1,000 

0.788 

$7U 

U,901 

1997 

$1,000 

$1,000 

0.716 

$716 

$9,617 

1998 

$25,000 

$25,000 

0.651 

$16481 

$25,898 

»NPV  100.00 
$23,89S 
DISCOUNTINa 
CONVENTION  M-O-Y 


EQinVALENT  UNIFORM  ANNUAL  COST  -  S6^13  (10.00«  DISCOUNT  RATE,  6  YEARS) 
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LIFE  CYCLE  COST  BEFORT  PAGE 003 

PR04ARY  ECONOMIC  ANALYSIS 

PtcmN  AkcmMivc:  ALTERNATIVE  3 

Proposed  ABoMtivc:  ALTERNATIVE  4 


RcGPrriBK  Aanual  Pieacol 

OpenliBf  Com  Pmeot  Value  of 


Proiael  Pra^  Prapoaed  Diffcrmliai 

Value 

Diffeiealial 

Yeaifa)  ARemaatve  ARetnalivc  Coal 

Facmr 

Coat 

1993  S7,000  S6.000 

$1,000 

1.049 

$1,049 

1994  S3.000  S1,OQO 

$2,000 

0.933 

$1,907 

1993  $3,000  $1,000 

$2,000 

0.167 

$1,733 

1996  $3,000  $1,000 

$2,000 

o.7n 

$1476 

1997  $3,000  $1,000 

$2,000 

0.716 

$1,433 

199$  $20,000  $23,000 

-$3,000 

0.631 

-$3436 

TolaU  $39,000  $33,000 

$4,000 

$4,442 

Total  preaeat  value  of  iavealineat 

$0 

Phia:  preaeat  value  of  exialiaf  aiieta  to  be  uacd 

$0 

Lett:  preaeat  value  of  eaiatiaf  aaaela  replaced 

$0 

Leaa:  preaeat  value  of  temuoal  value  of  aheraative 

$0 

Total  preaeat  value  of  net  Bvcatncal 

$0 

Total  preaeal  value  of  diffciealial  coata 

$4,442 

Phia:  preaeat  value  of  coat  of  refutfaiahmeat  or 

modifkatioB  eliminated 

$0 

Leaa;  atatua  quo  aalvape  value 

$0 

Total  preaeat  value  of  aaviagt 

$4,442 

Savinga/InvesliDenl  ratio  No  investmeat  data 

Snt  U  leia  than  ooe  at  cad  of  period  of  analyiu 

ForSlalui  Quo 

Recurrins  Coato  -  Eapeaae  ltem(i)  1 
For  Propoacd  AReraative 
Reeuniaf  Coata  -  Eapeaae  Itein(a)  1 


96 


INPUT  LISTING 
LINES  000001-000050 


PAGE  001 


0001:  •  VEKSIONa.O 

0002:  PROIECr  TITLE  IS  ’EXAMPLE2  CHAPTER  3  (NET  PRESENT  VALUE)’ 
0009:  ACTION  OFFICE  IS  ’  ’ 

000«:  ORGANIZATION  IS  ’  ’ 

000S:OB)ECTIVEI$A 
0006:  ’  'A 
0007:  ’  ’A 
OOOS:  ’  ’ 

0009:  • 

OOKh  BEGIN  DATA 

0011:  PERIOD  OF  ANALYSIS  IS  6  YEARS 

0013:  START  YEAR  IS  1993 

0013:  BASE  YEAR  IS  1994 

0014:  DISCOUNT  RATE  IS  10.00 

0013:  GLOBAL  DISCOUNTING  CONVENTION  IS  2 

0016:  PRIMARY  ANALYSIS 

0017:  COST  STORED  IN  ’ACrrUAL’  DOLLARS 

0011:  END  DATA 

0019:  • 

0020:  BEGIN  ALTERNATIVE  1 
0021:  ALTERNATIVE  NAME  IS  A 
0022:  ’ALTERNATIVES’ 

0023:  EXPENSE  ITEM  1  IS  ’ALTSRNA’nVE:3:  *  A 
0024:  I  •7000  4*3000  I  *20000 
0023:  INFLATION  FACTORS  ARE  A 
0026:  1*0 

0027:  DISCOUNT  FACTORS  ARE  A 
0028:  1*2 

0029:  RECURRING  COSTS  ARE  A 
0030:1 

0031:  END  ALTERNA’MVE  1 
0032:  • 

0033:  BEGIN  ALTERNATIVE  2 
0034:  ALTERNATIVE  NAME  IS  A 
0035:  ’ALTERNATIVE  4’ 

0036:  EXPENSE  ITEM  I  IS  ’ALTERNATrVE:4:  ’  A 
0037:  1*6000  4*10001*23000 
0038:  INFLATION  FACTORS  ARE  A 
0039:  1*0 

0040:  DISCOUNT  FACTORS  ARE  A 
0041:  1*2 

0042:  RECURRING  COSTS  ARE  A 
0043:  1 

OOU:  END  ALTERNATIVE  2 
0043:  * 

0046:  STOP  RUN 
**  END  OF  RUN  ** 
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B.  Ublfozm  Annual  Coat  Bxaaple 


FILENAME:  UACEXI 

DATE  OENERATED:  M  MAY  1993 

VERSION;  FC  V3.01 

EXECUTIVE  SUMMARY  REPORT  PAOEOOl 

PROIECTTTTLE  ;  EXAMPLE  I  CHAPTER 4  (UNIFORM  ANNUAL  COST) 
DISCOUNT  RATE  :  10.00% 

PERIOD  OF  ANALYSIS:  9  YEARS 
START  YEAR  .1993 
BASE  YEAR  :  1994 

PROJECT  OBJECTIVE : 


RESULTS  AND  RECOMMENDATIONS; 

ALTERNATIVE  NAME  NPV  EUAC  SIR  DPP 


1  ALTERNATIVE  A  $339330  $99,966 

2  ALTERNATIVES  $4S2,760  $S6,278  0.00 

ACTION  OFFICER;  MAJOR  R.  M.  POWELL 
ORGANIZATION  ; 
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LIFE  CYCLE  COST  REPORT  PACE  001 

PROIECT/PROORAM  COSTS 
ALTERNATIVE  I ;  ALTERNATIVE  A 

ALTERNATIVE  TOTAL  MIDDLE  CUMULATIVE 

A  ANNUAL  OF  YEAR  PRESENT  NET  PRESENT 

YEAR  OUTLAYS  DISCOUNT  VALUE  VALUE 
(01)  FACTORS 


1993 

$323,000 

$323,000 

1.049 

$340,163 

$340,863 

1994 

$33,000 

$33,000 

0.933 

$33471 

$374,234 

199S 

$33,000 

$33,000 

0.167 

$30437 

$404471 

1996 

^3,000 

$33,000 

0.7tt 

$27479 

$432,130 

1997 

$43,000 

$43,000 

0.716 

$32,236 

$464486 

199S 

$40,000 

$40,000 

0.631 

$26,049 

$490,433 

1999 

$33,000 

$33,000 

0.392 

$20,721 

$311,136 

2000 

$33,000 

$33,000 

0.33S 

$18,837 

$329,993 

2001 

$60,000 

$60,000 

0.4t9 

$29,337 

$339,330 

«NPV  100.00 
$SS94S0 
DISCOUNTING 
CONVENTION  M-O-Y 


EQUIVALENT  UNIFORM  ANNUAL  COST  »  $99,966  (I0.00«  DISCOUNT  RATE,  9  YEARS) 


LIFE  CYCLE  COST  REPORT 


PAGE  002 


PROIECT/PROORAM  COSTS 
ALTERNATIVE  2:  ALTERNATIVE  B 

ALTERNATIVE  TOTAL  MIDDLE  CUMULATIVE 

B  ANNUAL  OF  YEAR  PRESENT  NET  PRESENT 

YEAR  OUTLAYS  DISCOUNT  VALUE  VALUE 

(01)  FACTORS 


1993 

$350,000 

$350,000 

1.049 

$367,083  $367,083 

1994 

$25,000 

$25,000 

0.953 

$23,837  $390,920 

1995 

$25,000 

$25,000 

0.867 

$21,670  $412,590 

1996 

$25,000 

$25,000 

0.788 

$19,700  $432,290 

1997 

$25,000 

$25,000 

0.716 

$17,909  $450,199 

1998 

$50,000 

$50,000 

0.651 

$32,561  $482,760 

1999 

$0 

$0 

0.592 

$0  $482,760 

2000 

$0 

$0 

0.538 

$0  $482,760 

2001 

$0 

$0 

0.489 

$0  $482,760 

*NPV 

100.00 

S4S2,760 
DiSCOUNTINC 
CONVENTION  M-O-Y 


EQUIVALENT  UNIFORM  ANNUAL  COST  =  S86,278  (10.00*  DISCOUNT  RATE,  9  YEARS) 
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LIFE  CYCLE  COST  REPORT 


PAGE  003 


PRIMARY  ECONOMIC  ANALYSIS 

Preacol  Akenativc:  ALTERNATIVE  A 

Prapmed  ARenntive:  ALTERNATIVE  B 


Recunint  Amuil  Prucat 

Opentav  Cotfi  PrcMat  V«hM  of 

Prpiect  PrcKOI  Prapowd  Diflcrauul  Value  Diffeitatial 
Yea><t)  Afeonalive  Ahenative  Coat  Factor  Coat 


1993 

S323,000 

$330,000 

-$23,000 

1.049 

-$26,220 

1994 

S35.000 

$25,000 

$10,000 

0.933 

1993 

S33.000 

$23,000 

$10,000 

0.467 

$4,667 

1996 

S33.000 

$23,000 

$10,000 

0.744 

$7,479 

1997 

$43,000 

$23,000 

$20,000 

0.716 

$14427 

I99S 

$40,000 

$30,000 

-$10,000 

0.631 

$6412 

1999 

$33,000 

$0 

$33,000 

0.392 

$20,721 

2000 

$33,000 

$0 

$33,000 

0.334 

$14,437 

2001 

$60,000 

$0 

$60,000 

0.449 

$29437 

Tolalf 

$643,000 

$300,000 

$143,000 

$76,590 

Total  preaent  value  of  invealment 

$0 

Phu:  preaent  value  of  eaiating  aaaeta  to  be  uaed 

$0 

Leaa:  preaent  value  of  exiating  aaaeta  replaced 

$0 

Leaa:  preaent  value  of  terminal  value  of  ahenulive 

$0 

Total  preaent  value  of  net  mveatmeot 

$0 

Total  preaeol  value  of  differeiiUal  eoats  $764^0 

Phii;  preaent  value  of  coat  of  refuibiahmenl  or 

modification  eliminated  SO 

Leaa:  atalua  quo  aa^/a(e  value  SO 

Total  preacol  value  of  aavingi  $76,S90 


SavinKt/lnvcatmenl  ratio  No  inveitmeat  data 

SIR  if  leaf  than  one  at  cod  of  period  of  analyaia 

For  Statue  Quo 

Recurring  Coata  -  Expenae  Item(a)  I 
For  Propoaed  Alleraativc 
Recurring  Coata  -  Expeiuc  Item(a)  1 
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INPUT  LISTING 
LINES  OOOOOI-OOOQSO 


PAGE  001 


0001:  •  VEESION  3.0 

0002:  PEOIECT  TITLE  IS  ’EXAMPLE  1  CHAPTEE  4  (UNIFORM  ANNUAL  CX>ST)’ 
0003:  ACTION  OFFICER  IS  'MAJOR  R.  M.  POWELL’ 

0004:  ORGANIZATION  IS  ’  ’ 

OOOS:ORIECT1VE1S* 

OOOt:  ”* 

0007:  ’  ’* 

0001: ’  ’ 

0009:  • 

0010:  BEGIN  DATA 

0011:  PERIOD  OF  ANALYSIS  IS  9  YEARS 

0012:  START  YEAR  IS  1993 

0013:  BASE  YEAR  IS  1994 

0014:  DISCOUNT  RATE  IS  10.00 

0013:  GLOBAL  DISCOUNTING  CONVENTION  IS  2 

0016:  PRIMARY  ANALYSIS 

0017:  COST  STORED  IN  ’ACTUAL’  DOLLARS 

0018:  END  DATA 

0019:  • 

0020:  BEGIN  ALTERNATIVE  1 
0021:  ALTERNATIVE  NAME  IS  A 
0022:  ’ALTERNATIVE  A’ 

0023:  EXPENSE  ITEM  1  IS  ’ALTERNATIVE: A:  ’  A 
0024;  1*323000  3*33000  I«43000  1*40000  2*33000  1*60000 
0023;  INFLATION  FACTORS  ARE  A 
0026:  1*0 

0027:  DISCOUNT  FACTORS  ARE  A 
0028;  1*2 

0029;  RECURRING  COSTS  ARE  A 
0030:  1 

0031;  END  ALTERNATIVE  1 
0032;  * 

0033;  BEGIN  ALTERNATIVE  2 
0034:  ALTERNATIVE  NAME  IS  A 
0033:  ’ALTERNATIVE  B’ 

0036;  EXPENSE  ITEM  1  IS  'ALTERNATIVE.B:  ‘  A 
0037:  1*3300004*23000  1*30000  3*0 
0038:  INFLATION  FACTORS  ARE  A 
0039:  1*0 

0040;  DISCOUNT  FACTORS  ARE  A 
0041:  1*2 

0042:  RECURRINC  COSTS  ARE  A 
0043;  1 

0044;  END  ALTERNATIVE  2 
0043:  * 

0046:  STOP  RUN 


*•  END  OF  RUN  ** 
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C.  Savings  Invastaent  Ratio  Bxaa^le 


FILENAME:  SIREXI 

DATE  GENERATED:  77  MAY  1993 

VERSION:  PC  V3.01 

EXECUTIVE  SUMMARY  REPORT 

PROJECT  TITLE  :  Example  1  Chapter  5  (Savioc  iDveatmem  Ratio) 

DISCOUNT  RATE  :  10.00« 

PERIOD  OF  ANALYSIS:  11  YEARS 
START  YEAR  :  1993 
BASE  YEAR  :  1994 

PROJECT  OBJECTIVE : 


RESULTS  AND  RECOMFffiNDATIONS  (S  in  tfaouaanda): 
ALTERNATIVE  NAME  NPV  EUAC  SIR 


1  Unsecure  Nctwoifc  $S49  S130 

2  upgrade  S730  $112  1. 16  6.2  YEARS 

ACTION  OFFICER:  R.  M.  PoweU 
ORGANIZATION  :  Naval  Postgraduate  School 


PAGE  001 


DPP 
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LIFE  CYCLE  COST  REPORT  PAOE 001 

PROIECT/PROORAM  COSTS  (S  a  Ibouuadi) 

ALTERNATIVE  I:  UoMCun  Nctwofk 

TOTAL  MIDDLE  CUMULATIVE 

ANNUAL  OF  YEAR  niESENT  NET  PRESENT 
OUTLAYS  DISCOUNT  VALUE  VALUE 
FACTORS 


1993 

$300 

$300 

1.049 

$324 

$324 

1994 

$30 

$30 

0.933 

$M 

$372 

1993 

$30 

$30 

0.167 

$43 

$613 

1996 

$30 

$30 

0.788 

$39 

$634 

1997 

$30 

$30 

0.716 

$36 

$690 

1998 

$30 

$30 

0.631 

$33 

$723 

1999 

$30 

$30 

0.392 

$30 

$733 

3000 

$30 

$30 

0.338 

$27 

$780 

2001 

$30 

$30 

0.489 

$24 

$804 

2002 

$30 

$30 

0.443 

$22 

$826 

Tooa 

$30 

$30 

0.404 

$20 

$846 

«NPV  100.00 
SSM 

DISCOUNTING 
CONVENTION  M-O-Y 


UnncuR 
Migiziae 
YEAR  Nctwoft 
(01) 


EQUIVALENT  UNIFORM  ANNUAL  COST  >  $130  (I0.00«  DISCOUNT  RATE,  1 1  YEARS) 
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LIFE  CYCLE  COST  EEFORT 


FACE  002 


raOJECT/PROaRAMCOSTS  (S  B  Ihouuadi) 

ALTBRNATIVB  3:  upgnde 

UPGRADE  TOTAL  MIDDLE  CUMULATIVE 

ANNUAL  OF  YEAR  PRESENT  PRESENT 

YEAR  OUTLAYS  DISCOUNT  VALUE  VALUE 

(01)  FACTORS 


1993 

$704 

$704 

1.049 

$738 

$738 

1994 

$0 

$0 

0.933 

SO 

$738 

1995 

$0 

$0 

0.167 

SO 

$738 

1996 

$0 

$0 

0.7U 

so 

$738 

1997 

$0 

$0 

0.716 

so 

$738 

I99S 

$0 

$0 

0.631 

so 

$738 

1999 

$0 

$0 

0.392 

so 

$738 

2000 

$0 

$0 

0.338 

so 

$738 

2001 

so 

$0 

0.489 

so 

$738 

3002 

$0 

$0 

0.445 

so 

$738 

2003 

so 

so 

0.404 

so 

$738 

•NPV  lOI.IO 
S738 

DISCOUNTINO 
CONVENTION  M-O-Y 


PRESENT  CUMULATIVE 
VALUE  NET  PRESENT 
YEAR  RESIDUAL  VALUE 


1993 

so 

$738 

1994 

SO 

$738 

1993 

SO 

$738 

1996 

SO 

$738 

1997 

SO 

$738 

1998 

SO 

$738 

1999 

SO 

$738 

2000 

SO 

$738 

2001 

$0 

$738 

2002 

SO 

$738 

2003 

S8 

$730 

»NFV 

-I.IO 

S8 

DISCOUNTINO 

CONVENTION  E-O-Y 
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LIFE  CYCLE  COST  EEFOKT  PAOEOO} 

PROilBCT/PROaitAM  COSTS  (S  a  Ibauuod*) 

ALTERNATIVE  2;  vpgnit 

EQUIVALENT  UNIFORM  ANNUAL  COST  -  $112  (10.00%  DISCOUNT  RATE,  1 1  YEARS) 
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LIFE  CYCLE  COST  EEPOET 


PACE  004 


PftlMASY  ECONOMIC  ANALYSIS  ($  ■  teulMdt) 

Prtil  Alwmivc:  Ubmcihc  NMiraffc 

PropoMd  AlMnytive:  uptiade 


lUeuniai  Aaual  Pruatt 

Opcniins  CoMi  Pmat  Value  d 


Prepact 

Praacol 

Propoaed 

Diffrreraial 

Value 

Diffmatial 

Yearfa) 

AbauBitivc 

Aberaalive 

Coal 

Factor 

Coal 

1993 

$300 

$0 

$300 

1.049 

$324 

1994 

$30 

$0 

$30 

0.933 

$a 

1993 

$30 

$0 

$30 

0.167 

$43 

1996 

$30 

$0 

$30 

0.7tt 

$39 

1997 

$30 

$0 

$30 

0.716 

$36 

199S 

$30 

$0 

$30 

0.631 

$33 

1999 

$30 

$0 

$30 

0.392 

$30 

2000 

$30 

$0 

$30 

0.331 

$27 

2001 

$30 

$0 

$30 

0.4S9 

$24 

2002 

$30 

$0 

$30 

0.443 

$22 

2003 

$30 

$0 

$30 

0.404 

$20 

Totala 

$1,000 

$0 

$1,000 

$146 

Total  picacal  value  of  iaveatmeiit  S738 

Plua:  pfcacal  value  of  nirtini  aaacta  to  be  uaed  $0 

Lcaa;  prcaant  value  of  exialiae  aaacta  replaced  $0 

Lcaa:  preaeol  value  of  lermiaal  value  of  aberaalive  SS 

Total  preaeol  value  of  net  iovcaliDeol  $730 


Total  preaeol  value  of  differeolial  eoaU  $t46 

Phu:  preaeol  value  of  coal  of  rclurbiilHaeal  or 

OMdificaiioo  rH-aiatrA  $0 

Leaa:  mbBu  quo  ulvafc  value  $0 

Total  preaeol  value  of  taviott  $146 

Savia(a/laveMaieal  ratio  1.16 

Diacouoled  Payback  Period  6.2  yean 


ForStalua  Quo 

Reeurrioc  Co***  -  Expcaae  Ilem(a)  1 
For  Propoeed  Aberaalive 
bveatmeiil  Otata  -  Expeuae  Item(a)  1 
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INPUT  LISTING 

LINES  oooooi-«xnso 


PAGE  001 


0001;  •  VEtSKWS.O 

0002:  PROJECT  TTTLE  IS  'Euapk  1  OMpKr  3  (Siviif  lavtiunm  R«io)‘ 

0003:  ACTION  OFFICER  IS  'R.  M.  PoweU- 

OOOt:  ORGANIZATION  IS  ’Naval  Poatpaihialc  School’ 

00Q3:ORIECnVEISJt 

0006:  ’  ’* 

OOOT: ’  ’A 
0001: ’  ’ 

0009:  • 

0010;  REGIN  DATA 

0011;  PERIOD  OF  ANALYSIS  IS  It  YEARS 
0013:  START  YEAR  IS  1993 
0013:  RASE  YEAR  IS  199* 

0014:  DISCOUNT  RATE  IS  10.00 

0013:  GLOBAL  DISCOUNTING  CONVENTION  IS  2 

0016:  PRIMARY  ANALYSIS 

0017:  COST  STORED  IN  ’THOUSANDS  OF’  DOLLARS 
OOlt:  END  DATA 
0019:  • 

0020:  BEGIN  ALTERNATIVE  1 
0021 :  ALTERNATIVE  NAME  IS  A 
0022:  ’Unaccure  Nctworii’ 

0023:  EXPENSE  ITEM  I  IS  ’UucGun:M«azaw:Nclwoffc'  A 
0024;  1*300  10*30 

0033;  INFLATION  FACTORS  ARE  A 
0026;  1*0 

0027:  DISCOUNT  FACTORS  ARE  A 
0Q2t:  1*3 

0029;  RECURRING  COSTS  are  A 
0030;  I 

0031:  END  ALTERNATIVE  I 
0032:  * 

0033:  BEGIN  ALTERNATIVE  2 
0034;  ALTERNATIVE  NAME  IS  A 
0033;  ’upgfade' 

0036:  EXPENSE  ITEM  1  IS  ’UPGRADE:  :  ’  A 
0037:  1*704  10*0 

003S:  INFLATIGN  FACTORS  ARE  A 
0039;  1*0 

0040;  DISCOUNT  FACTORS  ARE  A 
0041;  1*2 

0043;  SALVAGE  VALUE  IS  20 

0043;  RESIDUAL  INFLATION  INDEX  IS  0 

0044;  RESIDUAL  DISCOUNTINO  CONVENTION  IS  3 

0043;  INVESTMENT  COSTS  ARE  A 

0046:  1 

0047:  END  ALTERNATIVE  2 

004S:  * 

0049:  STOP  RUN 


**  END  OF  RUN  ** 
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D.  Discounted  Payback  Period  Analysis 

FILENAME:  DPP3 

DATE  GENERATED:  10  JUL  1993 

VERSION:  PC  V3.0I 

EXECUTIVE  SUMMARY  REPORT  PAGE 001 

PROJECT  TITLE  :  DueouMcd  {Pqrfaaek  Period  Anilycit 
DISCOUNT  RATE  :  I0.00« 

PERIOD  OF  ANALYSIS:  6  YEARS 
START  YEAR  :  1993 

BASE  YEAR  :  1994 

PROJECT  OBJECTIVE: 


RESULTS  AND  RECOMMENDATIONS: 

ALTERNATIVE  NAME  NPV  EUAC  SIR  DPP 


1  CumM  SyMem  S2,9SI  $749 

2  alleiiuiivc  1  $2,228  $339  1.34  4.3  YEARS 

ACTION  OFFICER:  R.  M.  PoweU 
ORGANIZATION  :  NFS 


LIFE  CYCLE  COST  REPORT  PAOEOOI 

PROJECT/PROGRAM  COSTS 
ALTERNATIVE  1 :  Current  Syttem 

currem  tygl  TOTAL  MIDDLE  CUMULATIVE 

em  ANNUAL  OF  YEAR  PRESENT  NET  PRESENT 
year  outlays  DISCOUNT  VALUE  VALUE 

(01)  FACTORS 


1993 

$0 

$0 

1.049 

$0 

$0 

1994 

$730 

$730 

0.953 

$713 

$713 

1993 

$730 

r30 

0.867 

$630 

$1463 

1996 

$750 

$730 

0.788 

$391 

$1,956 

1997 

$730 

X7S0 

0.716 

$337 

$2,493 

1998 

$730 

$730 

0.631 

$488 

$2,981 

»NPV  100.00 
$2,981 
DISCOUNTING 
CONVENTION  M-O-Y 


EQUIVALENT  UNIFORM  ANNUAL  COST  =  $749  (10.00*  DISCOUNT  RATE,  6  YEARS) 
LIFE  CYCLE  COST  REPORT  PAOE002 
PROJECT/PROGRAM  COSTS 
ALTERNATIVE  2:  abemitive  I 

ifeenMive  TOTAL  MIDDLE  CUMULATIVE 

1  ANNUAL  OF  YEAR  PRESENT  PRESENT 

year  OUTLAYS  DISCOUNT  VALUE  VALUE 

(01)  FACTORS 
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1993 

$2,280 

$2,280 

1.049 

$2491 

$2,3 

1994 

$0 

$0 

0.933 

$0 

$2491 

1995 

$0 

$0 

0.867 

$0 

$2491 

1996 

$0 

$0 

07U 

$0 

$2491 

1997 

$0 

$0 

0.716 

$0 

$2491 

1998 

$0 

$0 

0.651 

so 

$2491 

*NPV  107.32 
$2^91 
DiSCOUNTINO 
CONVENTION  M-O-Y 


PRESENT  CUMULATIVE 
VALUE  NET  PRESENT 
YEAR  RESIDUAL  VALUE 


1993 

$0 

$2491 

1994 

$0 

$2,391 

1995 

$0 

$2491 

1996 

$0 

$2491 

1997 

$0 

$2,391 

1998 

$163 

$2,228 

%NPV  -7.32 

$163 

DISCOUNTTNO 

CONVENTION  M-O-Y 

EQUIVALENT  UNIFORM  ANNUAL  COST  =  $359  (10.00%  DISCOUNT  RATE,  6  YEARS) 
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LIFE  CYCLE  COST  BEPORT 

PRIMARY  ECONOMIC  ANALYSIS 

PratoK  ARcfMlivt:  Cuntat  SyMcm 

PrepmcJ  ARenNivc:  afecnitivc  1 


Rccuniag  Aaaud  PicMot 

OpcrMinR  CoiU  Picmm  Value  of 


ftoject 

Preaeat 

Propoacd 

Oiffereutial 

Value 

DifTctealial 

Yearfa) 

AReiaative 

AReraalive 

Coat 

Factor 

Coat 

1993 

SO 

so 

SO 

1.049 

SO 

1994 

S750 

SO 

$750 

0.953 

$715 

1995 

$750 

SO 

$750 

0.867 

$650 

1996 

S750 

SO 

$750 

0.788 

S591 

1997 

$750 

SO 

$750 

0.716 

S537 

1998 

$750 

SO 

$750 

0.651 

$488 

Totala 

$3,750 

SO 

$3,750 

S2.981 

Total  prcaeol  value  of  mveatmeal  S2,39l 

Phu:  preacat  value  of  exiatiof  aaaeU  to  be  uaed  $0 

Leat:  ptcaeal  value  of  aMag  aaaeU  r^laced  SO 

Leaa;  preaeat  value  of  tenaiaal  value  of  aheiaalive  SI63 

Total  pteaeat  value  of  aet  mveataaeal  $2,228 


Total  preacat  value  of  differeotial  coeu  $2,981 

Plua:  preaeat  value  of  coat  of  lefurbiabaicat  or 

oMdificalioa  {0 

Leaa;  alalua  quo  aalvage  value  {0 

Total  preacat  value  of  aavopa  S2,98l 


Saviaga/InveiiBieat  ratio  1.34 

Diacouated  Payback  Period  4.5  yean 


ForSlatUi  Quo 


Recurria(  Coeu  •  Expcaic  heoift)  I 
For  Propoied  Abemalive 


laveetoMiit  CoaU  -  Expcaie  Ilemft)  I 


PAGE  003 
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INPUT  LISTING 
LINES  OOOOOI-OOOQSO 


PACE  001 


OOOl:  •  VERSION  3.0 

0002:  PROJECT  TITLE  IS  ’DiKounled  (Payback  Period  Aaalyaii’ 
0003:  ACTION  OFFICER  IS  ’R.  M.  PowcU' 

OOOt:  ORGANQATiON  IS  ‘NFS’ 

OOOS.OBIKmVEISA 
0006:  ’  ’* 

0007: ■  ■* 

OOOS: ■  ■ 

0009:  • 

0010:  BEGIN  DATA 

0011:  PERIOD  OF  ANALYSIS  IS  6  YEARS 

0012:  START  YEAR  IS  1993 

0013:  BASE  YEAR  IS  1994 

0014:  DISCOUNT  RATE  IS  10.00 

0013:  GLOBAL  DISCOUNTING  CONVENTION  IS  2 

0016:  PRIMARY  ANALYSIS 

0017:  COST  STORED  IN  'ACTUAL'  DOLLARS 

OOlt:  END  DATA 

0019;  • 

0020;  BEGIN  ALTERNATIVE  I 
0021 :  ALTERNATIVE  NAME  IS  A 
0022;  'Cuncol  Syrian' 

0023;  EXPENSE  ITEM  1  IS  'curreM  fyri:an;  '  A 
0024:  1*0  3*730 

0023;  INFLATION  FACTORS  ARE  A 
0026;  1*0 

0027:  DISCOUNT  FACTORS  ARE  A 
0028;  1*2 

0029;  RECURRINO  COSTS  ARE  A 
0030: I 

0031:  END  ALTERNATIVE  I 
0032;  • 

0033;  BEGIN  ALTERNATIVE  2 
0034;  ALTERNATIVE  NAME  IS  A 
0033:  'ahenuMive  I' 

0036;  EXKSSE  ITEM  1  IS  'aMenialive:!;  '  A 
0037:  1*2280  3*0 

0038:  INFLATION  FACTORS  ARE  A 
0039;  1*0 

0040:  DISCOUNT  FACTORS  ARE  A 
0041:  1*2 

0042:  SALVAGE  VALUE  IS  230 

0043:  RESIDUAL  INFLATION  INDEX  IS  0 

0044;  RESIDUAL  DISCOUNTING  CONVENTION  IS  2 

0043:  INVESTMENT  COSTS  ARE  A 

0046;  1 

0047:  END  ALTERNATIVE  2 

0048;  * 

0049:  STOP  RUN 
*•  END  OF  RUN  ** 
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APPENDIX  D 


SOFTWARE  INFORMATION 


To  receive  a  copy  of  ECONPACK  contact: 

n.S.  Amy  Corps  of  Engineer  Division  HUNTSVILLE 
P.O.  BOX  1600 

ATTN:  CEHND - ED -ES (ECONPACK) 

HUNTSVILLE, AL  35807 -4301 

POC:  Mr.  Bob  Morgan 
COMM:  (205)  955-5266 
DSN:  645-5266 


To  receive  a  copy  of  FEAM  contact: 

INSTITUTE  FOR  DEFENSE  ANALYSES 
1801  N.  BEAUREGARD  ST. 
ALEXANDRIA,  VA  22311-1772 
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